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(57) Abstract: A dipeptidyl peptidase IV inhibitor which 
is satisfactory in activity, stability, and safety and has ex- 
cellent medicinal activity. It is a compound represented 
by the following general formula or a pharmaceutical ly ac- 
n\ ceptable salt thereof. (I) [R 1 and R 2 each represents hydro- 

* ' gen, optionally substituted C^alkyl, or -COOR 5 or R l and 

R 2 form a 3- to 6-membered cycloalkyl in cooperation with 
the carbon atom bonded thereto; R 5 represents hydrogen or 
optionally substituted C^ alkyl; R 3 represents hydrogen 
or optionally substituted C^q aryl; R 4 represents hydro- 
gen or cyano; D represents -CONR 6 -, -CO-, or -NR 6 CO-; 
R 6 represents hydrogen or optionally substituted d. 6 alkyl; E represents -(CH 2 )m- (m is an integer of 1 to 3), -CH 2 OCH 2 -, or -SCH 2 -; 
n is an integer of 0 to 3; and A represents an optionally substituted bicyclic heterocyclic group or bicyclic hydrocarbon group.] 
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MC.NL, PT.RO.SE, SI, SK,TR),OAPI(BF,BJ,CF,CG, 2 K&tfttaMffCOlvCtt. £)B8Mt* ftS 
CI, CM, OA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). QPCTiiHv h(0#IllCtifc* ftTl»£ KiB§i| 



(R\ R 2 te, g&$tlT^Tfc <fc<^ Cl-6 T/l^dr^SX«-C00R 8 N 

R l £ R ! 3~6 IOi/^ n7/^/H^ Tk^Xfiglfc 

£ft-CV^t>±V^l-6 TA-^S^ R^KsSfXtegm^ftTV^tiiVN C6-10 
TU-/uSSr^ R 4 tt7k^XI4v'Ty D fl-CONR 5 -, -C0-, Xtt-NR 6 C0-^, R 6 

te7Kf£3U4®m$ftT^Tt> Cl-6 T)V^)Vm^c, Ef4-(CH 2 ) B - (raf*l~3© 
g$Ck -CH 2 OCH 2 -, Xf4-SCH 2 -£, n 0~3 <2g|Sc&, A f4St$|& ftt" V^T t> «fc V'* 
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w m » 

5 s«#s? 

#3§W«, mtitcV^y^V/u^y^y-H iv (UT DPP-IV iB&-T) ©Pl^ 

fc^ta^©^ dpp-iv ^m-s-i- ^nsffio^^^^-fk-a-feixtt^ois^^ 

10 

DPP-IV fS, atfy^T^KflON Xaa-ProXfiXaa-Ala (Xaa 

7-tf©liT*5. DPP-IV (CD26 i fcffcSjxS) ©£#F*]T-©$:fik ^ti(7) 
;u*rfy*^fKl (&TGLP-1 irB&i") ©^SMtl^fSiii: LTO 

glp-i « % nuft-cia^ y ^»»tr»**i* ssiciusitjBrsttfcw 

GLP-l as«A«i«iJ^fflS:^r-r«-i:Sr*i|ft-f S*#tfc5„ L#>U GLP-l «t 
DPP-IV t J;-5 3i^d»t^#$JxT 5 7c*, GLP-l--?:© <b OSrHSI <b "t -5 r t 
ttJ*LV\, t^X\ GLP-l ©^^KT-J-P^tffcWSfriTV^a*, -V^fftfett 

&r #J fTgp m -e » * v \ 

25 -t;iT^*.&;h/fc©as x ^*fp>*t?*>5DPP-IV^BB.#i-5riteJ;l> % GLP-l 

(Dftm*®*-, glp-i ©f^ffll-ififtsr tr-feS. rixtt, dpp-iv |fi#£!l&&q 
S-£1-*£i:fc.fc0 % GLP-l ©fls:«f»flESri|it»L, •£© GLP-l ©flMBKJ;^ 
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fefc: glp-1 *t'**»Wf^ffl - t J: 9 **#JL&^5*U^0!I*.HU 

5 DPP-iv©tfUBfc uttt, fifefc, #fe*<^-K©£#^ T*»©»ttft, 

te5£M*RBte©rt&^©&«N Hiv ^wcpy/^cDSA^W^^ 
TV^. £fc> DPP-IV LTI4, y *^&#fc::}ott3*titlfa. TfcB 

IS© DPP-IV B§14#5©_k#K\ W&S*©^ -e DPP-IV i&tt*SKV^3JS^I feJxT 
v>5„ <koT, DPP-IV SrlB.lFi-5«>R^r±, sa^iS (0*3. Mffl&s « 

io MSP ^-^f «35tt*«^^**» (aids), ^*f|»S& • *&*&© 

DPP-IV mWMlzMi-ZWfrO&mh&lZftZtir^Z. W002/51836, 
W001/96295, US20020193390 N US6011155 &.T>\ 9-509921 -f-fctt^ 2-^7 

7fpy v'^fl^/i^ TO97/40832 Kfi, 7" $ / TfA'f'T*/ V i? KWW#i*ll 
15 Tfc^frTV^o Sfcx Annual Report in Medicinal Chemistry IB 36 #,Jg 191-200 

M.2001 ^tt, ±iBfts**»©saK w KlifrtLt, r^yr^tf 

20 y*;py|»i##«*S*itv^. 

m ; S*T"^#< © DPP-IV MHj&s#&$*v'C^5#, ^•ffro-fMMfc'fe, PI* 

25 #V\ Lfctfot, DPP-IV Pfi»f^ffllC«t 5 f&flXfi^^lt^rb, Elf D t L 

T Id WJE T 1 5 fls-d* © S Jx T v * 3 o 

*3BW#btt,±iB©^iJCBt*ffS DPP-riVpl$^O^^^i^ir LX^-WMm 

LfcT«l^tt*T** 1x5 flS^ft^Sfi** DPP-iv Pfi^Sft^^ 
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T^dr/Pg, XJ4-C00R 6 ^^-T^\ #V>tt N R l t R 2 £ f+»tftC9^*lR-?- 1 T* 3~6 

Cl-6 T^/uSSr^U R 3 (4, **K-? % XttJIftSfttVT t> C6-10 T y 
-/wS&tfU R«f4 N **Jg( : f- % XI4V7/S4^U DJ4 N -C0NR 6 -, -CO-, X 
f±-NR 6 C0-£, R 6 f4, TR^il^v Xteg& $ flX l^T t <k V^ Cl-6 T^^^S*^ 
L-% B M\ -(CH 2 )„- (m « 1~3 <DMWO. -CH 2 0CH>, Xtt-SCH,-&7j* U n H\ 0 

•sWtifcSifc, iftbtfMbi^te, *MiW#f"'eEJl« "#3§BJHb-3^" kWJS. 

*m w tt * ft % sfriB*^ w*b** 1 1- « dpp-i v ism * & jt^-f 5 „ 

mss* dpp-iv dpp-iv mmGfzmK.ti>mmaikwifijL&iLftzM, 



O fi4 

(jfc'Ps R\ R 2 «\ [fmK&^teglJ*^ >jc*jSi^ % Bft*;ft,TV'»Tt>«fcVNCl-6 




O 
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TVl^/Wg. Xft-COOR 6 £^1" $V^ X R l t R 2 tttimofcmW^tT* 3-6 

Cl-6 7/V=^g&^U R 3 tt, Tkmm*. XttTO^tb-rV^Tt>J;V^C6-10 7!) 
-/Pgfc^U R 4 f2, TK^m?-. XI^T/S^t, D tt. -C0NR 6 -, -C0- s X 
5 tt-NR'co-*, R'B\ TKmm^^ ^Bm^ftTV^^J:^ Cl-6 T^A-Sfc^ 

U E tt, -(CH 2 )„- (ra ft 1-3 Z»Ch -CH 2 0CH 2 -, Xft-SCH,-*^ U n »4 % 0 

io Btfe^avcv-c'fc <fcv^ ci-6 r^^-^Mtii, ci-6T^^-;um<DBM<o (t&M 

y*s mm\ s t^ys, = hng, ^r/s> 

-OR 14 . -NR l5 R 16 N -0C0R l \ NHC0R l \ -NHS(0 2 )R l! \ -S (0 2 ) NR 20 R 21 (r £T? R l \ R l, N R l8 > 
R 19 fcfc, tK^M^. Cl-6 T^^;uS N 7s=/H, Xit^y^^m^, R 1S % R'\ 
15 R 2 \ R 21 fi s |^B#tCfc ^.V^^BU^ Tk^®^. Cl-6 T^*^m y X&7^~^ 
g&7jH-/9\ E 15 a ,6 > XttR 20 <b R 21 ^-C3~6*COflgS^^^b-CV>Tt £ 

^tcj; sa&SftTV^ti <fcv^££lcefc1-5o ci-6 T/w^/vgi: LTftt* 
ftlci*, y^/K 3l9=vK T'ofc'VK ^y7"nt:Vw -y^o^nkX 

^Xtt^M^fc5VM*a^T^=3r^S^^ ( f f,^§ 0 r^^W^T-fe, C1-3T 

g^jStLTl^-C^ <t<^ Cl-6 Cl-6 T^='=¥v'SC0ttS^7K 

fIf#Any^ (0iJ;Ui N 7 5^ *tt*x *^ stmW.*), t^yS, 
25 ^hoI,y7/I, 7s -0R l \ -NR l6 R'\ -0C0R'\ NHC0R l \ -NHS (0 2 ) R 19 , 

-S(O 2 )NR 20 R 21 (lit- R l \ R l \ R'\ R 17 . R'V R 19 , R 2 \ R 21 fi N mifStl^C) 
J; vm&ZtiX^Xh cfcv^irSrSBfc-f 5 6 ci-6 7/w^^^gi: LT^ftftKteu 

-fy^f^ s-7 h=3rv\ t : 7"h*^ ^ayf*->, ^V^lo*-^ 
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-f y^yf^^rV, ^^^y-fvu^^v^ t-^yfvl'^dr^ v-y n^yfvv 
5V^tt^^T^=>dr<xS^^tf btu§ 0 rtbbOtT't, Cl-3 T/W=idr^£^$T 

5 g&£:ft-C^-Ct> <fcV^6-10 7 y-/yg£ti, t U -^£<DS±O^OtK^ 
m?tfCi-6 7;u*/vm, Aq^ygf (fd;Ui\ yysif, ^Ms b^MB 
?)s**y&. ^7 71, y^-zy^-OR^-NR^-OCOR^NHCOR 18 , 

-NHS(0 2 )R l9 N -S(0 2 )NR 20 R 21 C^t R*\ R 2 \ R l \ R l \ R 18 , R 19 % R 2 \ R 21 tt, mflB 

mmTMi&Zfox^x i> J:v> ci-6 r^^r^s, fi^^ftr^rfc «tt> ci-6 z 

15 /U=^>K, ^n^Vj^^ (fl|jifc£, 7yi, J|« s Hysftfm, «y 

,iv=hoI/>7/S,7x -OR 14 , -NR l5 R'\ -0C0R l \ NHC0R'\ -NHS (0 2 ) R M % 

-S(O 2 )NR 20 R 21 Citl", R l \ R'\ R'\ R»\ R l \ R 2 \ R 21 f4 N ffilBlrPC) 

st>*i~4i^rni^ mm, mnm?) zifirz>6^mb. 5 N 6, x 

4 ? ^y y /y^vx^-y-y y e^/o try s^/y, ^ $ ?v ey s?=/y N 
t'^y'nfH hy7/nt'i) $ -<y/vy7yy/y N ^<yy 
7 7=;k 'fy^yyy^/K ^^y^* y^=/y N ^yx-r y 3f -y-y y 
. 25 ^yy-r yf7/y;K h y r/n try * >>^/k y x/v, ^ / y -,y, 
•y>yy-/K ^oy=/K t-y Kt°y ^ v^y N ^-tyy^K df-y^-y-y^ 

A\ -^y^y^-yK f7t7f-/K ^fyf7t77-;K v^t Ka^fyK!) 
/K v*k Kn/f y/f yKS/K 7tKo7!J^K Kpf 7/p try 5^?- 
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10 1~S„ 

R\ R*tt % Cl-6 7VV*/Hi##*L<, St»*L<ttCl-3 T>V*}V 

Lv\ R'ttTkiMR-tfJfSIX, R* dpp-iv Itffittcia^VT; £ 

a*$j*Lv\ a w: % m^s iwoH^^H ioo^fD 

15 fi^f-fc^tf, fUfcSftTV^fc iV"» 6-5, 6-6, 6-7 X®^flt5ftKXXltfS&$ L 

SfcJEfc* Dtt-CONH-Xtt-C(>-^0$t<, E te-CH 2 CH 2 -##3= 
(I) L^fc&®\z&^Xs Afco^T, #K0£UV^ 



R 7 




(S;4\ x WU 0-2 4>g|fc£^U R\ R\ R\ R 10 Its PlfcHl&S V>ttgiJ* fc^ 
25' -Ct<tV^Cl-6T/U^^S, XB\ e^$ttXV^T'bcfcV^Cl-6T^=i= 3 r>'£Sr^ 
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i- B ) -e&ztiz 6-5 ^o-mmvmm^m^&x'hZo <pxh, xau-c&s- 

R 13V^2 

m.bV 7;^^-^T•^r^•/^^,^-dry£ N gm^>^TV^Tt <tV^ Cl-6 T/u^/um, 

S&Ztix^x-bJ:^ ci-6 r^='*s<'£ x ;xttHift$ft-cv'>T i b.fcv> C6-10 r y 
©*t\ i~3 fetfSXJK?-, ao^^JDK^-efea^ttjWM-ejfes. it, 

»IRtt, ADME ^D77^ (RflXttx ft^^lt, ffsffl^tt^h (g 
Wtt,ftl»}|IBI, ftttPt*l&fiK #»»lc»-f 55fif*tt#), {k&to<D&fc 

&&(omxw.\L&mx°h?>knz.btiz>. 
ESJf&ias: i] 

h r; r 2 f /\ 

(i-D 



Rl p? R 3 ^ 



a-cooh + H2N H^^ x ^ N y 

O R 4 

(IV- 1) (V) 
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(**s (IV-1) ■C***V5ft;'a'*tt, A^±^7K^Jl^Ot>i:O^C00H 

gjsigsiti, (iv-i) -casftsfc-frfci-tta; w.ts^tisft 

(V) -e**tt5-fl5^*S)©4lti: m^^^ HJ7^to|t* 

— «5t (IV-l) T?*£ft5te£tr£-Jt£5*; (V) -C**n«flS^*X«t*©i4:. 

5/^ye?yf) xtt, (iv-D fi^Sft^o' 

iia-ejft, asaon (N-t Fo^f^^v^ 

(VI) (VE) (I) 

Rjfcig5£2f4 N -jRS: (vi) T?***L5<fc;^*xr±*©*i-«* (vn) x- 
mZtiZfc&yoZKf&ZHX, (I) -C*'*ix5ft;^»Sr#*xa-Cife5. 

— JRS: (VI) LT«, 0>Jx«> HJ7yVtoS 

bfi5 c 

(VI) •c*$H54b'frftXtt-t©ifti:— Jtt^; (VII) -xr^^ns-fb-^ffei: 



WO 2004/067509 



9 



PCT/JP2004/000886 



a Viti- h v a £{t# y v-a) o#ie, xn, ^st, -io~8o°c, t o 
r1 v R 2 v* 3 mmA, r' r 2 i? 3 . 

* y — - a^Vy e 

go R 4 O ^4 

cvm) (ix) (i) 

(5£>k g teT^ymtn&mm (0n*.tf, t-y (b oc )) 

R^X^3fi s — JKS; (VIII) X-m^th^it^t-^ (IX) tf*§tL5 
§fi5^iS:#5lStfe5„ -IKS: (IX) T?*S;fc5fl5#*©iKi LTtt, 

W^ey^) ©#& N ^f±, ##£T, — JRsS (VIII) t?*§tt«fH 

N,N' -*^#=^5^/-/Hf) Sr^»-C,X^ ffiADffl (N-t Kp^^ 
v'W ^ H\t Kn^f^y / h y T &te*#fctf Tffll\-10~80 < C, 

v>x^ -10-50^ t <ot>rt s ov~mm.<DM.m# l WFTx\ io£~24mmvj8-m\z 
x\z.m&omi&$m&$kTicRfcj:m*, (4-7) *mixmwi-z> B 
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(X) A (vn) (V) 

(S:«p©4HB*ttii(riatraft"c*)«.) 

Rfclfc5*;4tt\ -ttsfc (x) t?*$Jx5^*4:-»5S: (VII) -c***t5fl5 

* ttfitfllRrtS^tTV^-e-* (V) *#*Xfit?*>5. 
-$5*1 (X) T»***t*fts**4:-««; (VII) T?***t6fc*»fc©Krt?t4* 

A7 5K, Ti?b^) M)xW5^ 4-i^?vVT 

y^A, 3$Mt#!>*A) o#S, xtt, ##£T> -io-so-c, t&frtt, ot; 

-10-50*0, t*)*>rts Ot~I£©fitlfrTT\ 10#~24B#M"?#3gtei§ 



[$.fcT.U& 5] 



R? R 2 R 1 R 2 




n>!H 2 



H 

(IV-2) (XI) (VI) 

(*«t> % g 1 itr x j m<D&mm («xtf, t-y ^u^-^ (boc» x&*. 

mW-^^-to R 22 tt. -COOH. -NH 2 , Xits AtfHtt:* (n) £ * ©-NH- 

£,R 23 li, -C00H, Xttv -NH,*r*U R 2 \ R 23 (3\ if % VS&T? ^ 
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£)&Xft5£5te, — «5£ (IV-2) X°ik£tlZ>ik'e>mXtet(Dm. (7?y©I^) 
b-IBt&. (XI) -e*S3x5fb-fr*XH:-tO* (7 5y©i^) £KJ&£-£T (G 1 
'A*T5/»o«M©*^tt,HKUK««KJSS:fTo"C), (VI) 
5M^#5ItT'fc5 P -JKS; (IV-2), (XI) b"C 

10 /l*-)-N' -ifA'*^^? KXtt-tO&tttfL N,N' 

/K?) MM (N-fc Kn^r^^'>W 5 h\ t Kn^-^yy 

M)7^«) «r*l*£*>*t7Bv\ -io~80°C, i>j*?tf\ o'C-MtfiflJ? 

xwu -$5£ (iv-2) t»sif**t«ffe;^»^*^#>ie (R 22 ^-COOH) 

D77^ ^^na^^^ N N,N-^^f/U*/UA7 5 K#) H», ^-drf-y^^n 
7^f K, ft=^BH Ymzm^XtitfayJ K (R 22 ^r-coci) , <b L N Jfc& 
jW («*.ff, Mif^7$v, 4-^^7?;b'y-yyf) X« N 
*#*T, -IRS: (XI) T'*^^5{b^fel (R 23 tf\ -nh 2 ) Xtet<DMk. -io~ 
20 80*0, £ *) t>ft, Ot~II©i^ttTt s 0. 5 R#f H 1~3 0 fcfciifrl-*. 

Jlfc#«RfcBU fllxff, G, # Boc XO»« t 1,4-$*** 

-io~5o^c, irt)*3t4, o c c~^taoja^^f^TT\ io^-~24n#iBT»atiifT-r 

25 [SJcSMiS; 6] 

R 3 /N R 3 

-V • T — -V? 

(XII) (IX) (VII) 
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RfoXURGlts (XII) t*SH5^fti:-*S (IX) TSSftSft 

^■•Xtt^OilLt'RiS**^-*!!* (VII) -e*$*t5^i»S:#*Xfi-eifoS. 

5;fyi?y^) ©ff^, ##£T, (xil) ■c*4*uaft-fr* (J 

^-oh ©«#ti«*.ri>*iMJ^ p 7-f mt-y^py^ KS-eiMftflsfc 
afcf) t-iKS: (ix) -e«^tb5^^xtt^©^ir^, -io~8o°c, t«j.t> 
w\ o < c~M©aft*ffl : T-Cx o. 5B#ffi~3 erasjfcSirr-HttS; (vii) x°mz 

10 tl,«fl2^ftS:#5. 
[gglgS 7] 

O R1 R2 R 3 R 1 R 2 R 3 



(*«t», R 2 M4, -NH 2S A (ID **i-<b#^'t'©-NH-Sr^i- 0 fl&<Z>#1B 

•§-«BtFlBi:Pa-C'fo5o) 

is gj&imsUf*, -jftst (xiii) xm^n^it^mt-m^. dv-3) -e^^n- 
*fc£*xri*©a^Rj££*-c--»!5*; (viii) t-s^nsft^feSrtsit-e 

**vu#/nl?SM 5 KXtt*©JIMMlL N, N' -i;^^/^^^/-/^) *• 
HUfc-CXtt, »»J (N-fc Fn^-^^-yyf 5 h\ t Ka*V^/ MT/ 




+ 




(xm) 



(IV-3) 



(vm) 



i 
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o. 5 0^-3 b w\-?&m\zmff-tZo 

#389ifl5£-1&WU ^ (polymorphism) 3c7t s ItOlf 

yvMtw&h (fluffs ^^^yi/*v«, -^-tr^/i^v 

^> -^n>$K rAsfflsWts Ti? Visits -W(^ms mX&l, 

^•«H±»**DPP-lvRft*SttSr^u % DPP-IVia#f^fflfc =fc !? 7&3£tfs RTfgftgelU 
(Mxtf , Mttffc, V ^vf),ftllE v %2cttft£7££fe# (AIDS). 
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»fc»Jfc*ft1\ J£«B J: *ft*. 

#J69Hfc£"*©*a^ ~S> Ml kg 3 9 » 0. 01-500 mggSi#te>jX 

w » r. ft & K <fc o -cf«r & Pi£ $ ft 5 t> © -e v\ 

(S)-l-(2' a a TiT^/V) t°P U v^^-flVWE — h D A- 
10 «FWF (W098/19998) SB«©^t?£V\ h-Zfu y ^7 5 K (10.0 g) 

nnTtf/^a?^ K (7.0ral) Jft i: *K 

^iBit^* (7. 7 g, Y. 51%) Sr#fc„ 

l HNMR; (DMS0-d 6 ) 5 (ppm) : 2.0-2.2 (4H, m) , 3.4-3.5 (IH, m), 3.6-3.7 (1H, 
m), 4.4-4.5 (2H, m), 4.78 (1H, q). 
15 ESI/MS (m/z) : 173 (M+H)\ 171 (M-H)~. 

2] 

(R)-l-(2'-^ a_QT±±M I^p!) i?>-Z-% jvt$=- hJUk 

fWfc&l&W 1 <0%m$&*SK. D-yp!)V7 5 K (3.2 g) JJi^onTt 
Wny-f F (2.5 ml) *SJ6**fc«% JB*RJ&**S £ * <t 9 - 
20 -a-t) (3. 2 g, Y. 66%) 

'HNMR; (DMS0-d 6 ) 6 (ppm) : 2.1-2.4 (4H, m), 3.5-3.8 (2H, ra), 4.0-4.2 (2H, 
■ m) , 4. 7-4. 9 (1H, m) . 
ESI /MS (m/z) : 173 (M+H) + . 

25 (S)-3-(2'-^ p P7tf^)f7^D S?y-4-#/Hfl — h y 

f 7 / ^ v' 4- ^ /wf yi^-t-^f ^ t;!' (2. 0g) Srr F7k Kp 
77^ (10 ml) U:##U *#~r\ N,N' -*^#s/U5?-f § yV (1.4 g) 

%lmz-tc 0 MUiML6i$ra8S#Lfc. do mi) &tjp;L, Tkftt 

7c28%T^-TtK (40 ml) HIT L7c 0 ilHI L 20 B#^1f;^ L7c 0 fpifca: 
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(eomi) &jn^ttiisL/t 0 #«i*B«riMa*iiL*-efti^L, h-y* 

f^x^r^,(l.6 g, Y. 81%) «r#fc 0 

5 /U (1. 62 g) JC 4N^i?/l,4-v 5 ^-drf-y (3.5 ml) £j)P — t fc. *t 10% 

HP l>A**ttS:JlPit'«f5ftL ( P H7.5~8) «EET*ftLfc. N, N-i^ 

/y^y-^^yir? K (735 mg , y. so%) 

10 $ F (102 rag) fti^nPTtWo^'C K (105 mg) JK 
££.fc<5, aElB-fb^ft (87 mg, Y. 59%) £#7c 0 
ESI/MS (m/z) : 191 (M+H)\ 

(S)-l-(2'-^ Pa7tf^)7ff^y-2-^^f = h y 
15 JUTifT^y-l-^/U^^m-t-^^/^^^'rjU (500mg) ©1,4- 

(2.0 ml) «ffit*?ffT. 4N iLS/1, 4-^^-9-^ (2.5 ml) fcJnA- 

Tfi»L. Tif^-v^^-2-^^^^7 5 K (161 mg, Y. 65%) fcfcfc. 
20 4>^M^Jl©*SSr##tx±IST*#bttfcT^^e?>-2-*/^7|?^T 5 
F (161'mg) *5i^PnTtf^P7>(K (200 mg) ^S^^-frTt^, flft* 
K^^tSr 0, m^\t^m (112 mg, Y. 44%) &#fc 0 

ESI/MS (m/z) : 159 (M+H)\ 

25 (S)- l-(2' -70^-2' -7x^/V7tf;l/) fc'p 'J v^-^-fl h U )V 

2-^n*-2-7.ai = /UftK (500 mg) i"^0D^y (30 ml) KaWBUtf- 5 * 
■fry^n?^ F (950 /z IK N,N-v?^f;U*W7 5 F (2 ffi) SrJn*.M"T» 1 
^F^Jt#U7t„ gci£-R£*§&, 5?*an**i/ (20ml) fc**Lfc#8te, (S)- 
fc'n J) M)/U (310 mg) i: MJxf/V75y (650 M 1) 
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nn>*> (30ml) 8?8nc«TU iltS^il^lt. 10%* 

HyfcflMfc-*- h 9 9A"eftJHLfco «JBET*I8U fftfB'ffc'S'ft (770 mg, Y. quant.) 

ESI/MS (m/z) : 294 (M+H) + , 292 (M-H) ". 

■PIHtt&lKfll l~50^i*S:#%t>TI2©SliS5S;^oT'fl2^*^U^:o 
o k o A* ■ . 



[*!]• 







ESI/MS(m/z) 


6 


3-(2'-^ noTtf/OfT/U 


166 (M+H) + 
164 (M-H) " 


7 


l-(2'-^ p o T'-feTvl') tTP y 9 J> 


148 (M+H) + 
146 (M-H) " 


8 




187 (M+H)* 
185 (M-H) " 


9 


i-(2 f -^ p a r-fef^)*^* y v 


164 (M+H) + 
162 (M-H) " 



L-/oyy7 5K (23 g) £ ff5tKn7?y (1200 ml) t£?$fi?U h 9 
(22 g) %1)\lZ-7k7§Ltz 0 2-=HJ7xsA'^*=^B7^K 
(42 g) fcto*MT?il*DB»* s Lfc. SlifA'. *trJP^#«Ma«:»iRU . 

j***iMtuifcjETft*b«:. #fc*LfcHf* (45 g ) fci?ys>y (890 mi) ^ 

)j|U -YS^V-A' (23 g) **Ux.7K^bfc 0 JUt***!!-*' (3lml) «TU 
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Ifit- 2fl#ra#bfc 0 7k (1000 gh ^-x/l/ (2000 ml) 

(4.ii) &anx.-o&#u ^»*ft«*u/t. «»t?k^Tx 4N^/i,4-v 5 ^- 

drD-^ (.130 ml) S:»TU SIT 3 ttlRURtt Ufc. *fW Lfc^f B SriSJDt U i 
5 -y/UT?«s^Ufc. WETffc'liU iSfeeittT*IEfc^©iiI (20 g, 
Y. 88%) 

l H NMR; (CDC1 3 ) 5 (ppm) : 2.2-2.3 (2H, m), 2.3-2.4 (1H, m), 2.5-2.6 (1H, 
m), 3. 5-3. 7 (2H, m), 5. 0 (1H, t). 

10 fc^ V *?>-2-jjA'-$~ Y V ;± 

■ff B W^Ii3, 1 0<D^m^^\Z, fcTci y v^-2-#/W)?V$ (15 g) ^fe 

mmik&m<Dm.mi& (4.4 g) y. 69%) 

ESI /MS (m/z) : 111 (M+H)\ 

15 (S)-l-[(2-T^ 7-l,l-v ; ^f;i/xf/U)7'; y7-fc5vu]fcTp y S^^-fl/Uaffj 

2-^^/W7°n/N°>-l,2-v ! T$ V (5.0 g) fcS>*HB**i/ (200 ml) 
U 0<CT* l5ftWlffi.WLtz 0 BOC-ON (15 g) <Di??na*?is (60 ml) 
TLfcl, iIt?2^HHjfLt ^DD*MT^UtMT> 10% tzcv 

LT(2-T 5 /-2-> f/l^l-/D tf/U)#/W*$ ^ffc-t-:^/ioi;*^/i/(7. 9g, Y. 
74%) 

'HNMR; (DMS0-d 6 ) .5 (ppm) : 0.9 (6H, s), 1.4 (9H, s) , 2.8 (2H, d), 6.7 (1H, 
25 brt). 

±l3T-#£)tb!t(2-7 5 /-2-^ ^/U-l-^D tT/l/) i/'R-t-l/TvUa;* 
(7.9gK «k Mt^ h y f?K (8.7gK ftlfc* y !>A (8.0g) *T± b> (230 
ml) MHLfc 0 Tk^T, (S)-l-(2' -^DP7tf;V)t'py^y-2-^;^-h 
JJ/U (10 g) ©7* r-V (80 ml) fem*toZ.X*<D&*. 30 Lfc. M 
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^pp^^y: y. 9 80 :1 -> 60 : 1 -» 40 : 1) Ktt L (S)-{2-[(2->T 

5 ^H-t-Vf/H^f^ (12 g, Y. 91%) 

»HNMR; (DMS0-d 6 ) 5 (ppm) : 0.9 (6H, s) , 1.4 (9H, s), 1.9-2.2 (4H, m), 2.9 
(2H, d), 3.2-3.5 (4H, m), 3.5-3.7 (1H, m), 4.7-4.8 (1H, m), 6.6-6.7 (1H, brt). 
ESI/MS (m/z) .: 325 (M+H)\ 323 (M-H)". 

±fET*#b*Lfc(S)-{2-[(2-VT/ b°a JJ AO -2-*-* y ^ArT 5 

10 y]-2-y f/W-^P > / ^-t-y > f-/'^^.7 1 ^ (4. 8. g) Sr$?^P-a 

*9V (50 ml) *?&T\ 4N Uti&n.Ari?**-?* (50 ml) SrflPx. 

"C*lTfl«PlH»tfl/t. «flET»« UT*IE<b^* (4.2g, Y. 96%) *»fc 0 
l H NMR; (DMSO-d 6 ) 5 (ppm) : 1.4 (6H, s), 2.0-2.3 (4H, m) , 3.2 (2H, brs), 
3.5-3.6 (2H, m), 3.7-3.8 (1H, m), 4.0-4.2 (2H, m), 4.9 (1H, q), 8.5 (2H, brs), 

15 9.4 (1H, brs), 9.5 (1H, brs). 
ESI /MS (m/z) : 225 (M+H)*. 

(S)-l-f2-(l. fvUT % J ^J\sT % J ) t^PU i?>~2- 

20 (S)-l-[(2-7 5 7-1, 1-vM 7-)V^;V)T 5 J Tir^] k"n!) *?y-2-%/Utf 
=-hV ^2m.mM (1.48 g) £Tirh-hy^ (50 ml) fclfctf U *?Wt-4--h 
P7i=yi/x^r;t' (l.oo gh !) 7^ (1.37 g) *Jn?U Mt? 16 P#IH 

a*9> : *9 5 : 1) l^ftL(S)-N-(2-[2-(2-v'7/ l^P U v?V-W 

25 /V)-2-t^yx W 5 / ]-2-/ f /U-l-^P f ;H*^i,7 5 K (693 rag,. Y. 
55%) %mtCa 

ESI/MS (m/z) : 253 (M+H) + . 

±ISt?»btl7t(S)-N-{2-[2-(2-yT7 t°n JJ W /W) -2-^^r y =-<?/VT 
5 7 ]-2-7 fyU-l-^Q fc?;U} */UA7 5 K (690 mg) £ MeOH (30 ml) L 
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1t e */7 J Y V t Kn*!>it b V (172 mg) ZMx.. MU^X 6mfflMW 

9V : *9 /—As 5 : 1 -> 3 : 1) USSlEfl:** (455 mg, Y. 70%) £#7t 0 

'H NMR; (DMS0-d 6 ) 6 (ppm) : 1.4 (6H, s), 2. 0 (2H, brs), 2.0-2.3 (4H, m), 
5 2.50 (3H, .s), 3.2 (2H, brs), 3.5-3.6 (2H, m), 4.0-4.2 (2H, m), 4.9 (1H, q). 
ESI/MS (m/z) : 225 (M+H) + . 

3- 7 g 1 -3-y gvu^ '± >m 

Z-^J-^if o (12. 0g) %t°Vi/l/ (40ml) fcJgflPU ^^T^ 

10 (12. 8 g) S-JPxi, 120°CT3B^r H ^^Lfco Mt-HU #btLfc»»»JR^7" 
ir t^SrAPx. SNI&lftSu SfcifLfc «ffiT&ift L*Sfe*Ni LT3-^>^ 

7;;-3-^f;^?y« (10.3 g , y. 42%) %%1t a 

ESI/MS ; 208 (M+H) + , 206 (M-H) - . 

±faT#^tt7r 3-^y 4 ^7 5 /-3-/^/U7^>-@t(6. 0 g) <£>^;? / — (90 
15 ml) aSJRHl, 6Ni&^? (5.8 ml) ^APx.7c„ lit, 5%^° 7 v> £ A-$5{t (2. 4 gh 
fftt (46 ml) y^mmmUT, 50°CX»5mfemWLfz. o ^»»tril*L» 

It LT^|5fk-g-# (4.4 g, Y. quant.) *#fc„ 

l H NMR; (DMSO-de) 5 (ppm) : 1.4 (6H, s), 2.7 (2H, s), 8.3 (3H, brs). 
20 ESI/MS (m/z) : 118 (M+H) \ 116 (M-H) ". 
IWIW15] 

4- y ±MzL k^L~^JL>l2£ § ^ 

4-v<f/M-= hB'O^ViXf^^T/l' (5.00g) £^7 — 4/ (25ml) 
£ig#U lN*|fc<fb"*- b y »>A7k^Sr*Px 1 BmMWVtz. «JET»I6U if 
25 7k&7jpx. N 7kf@ & * a a Tjs/wAT'Sfc^- Lfc„ 7k*B£ 2N (20 ml) 

&feJSIt LT4-^f/W4-= hP^y^^i (4.32 g, Y. 94%) £#7c 0 

'H NMR; (CDC1 3 ) 5 (ppm) : 1.6 (6H, s), 2.2-2.3 (2H, m), 2.4-2.5 (2H, m), 

10.8 (1H, brs). 
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ifa-e^feftfc 4-^/y-4-= b *^y#y® (4.3 g ) ^Do^ytl 

^UN-O-vM'fvl'T tVu)-N' -^TVUTJA-^vM 5 K&ifek(6. lgh 

(4.5mi) £*r*l is#ram^ufc 0 :w^y^7 5v (3.4 

^M-^f;H-=hn^y^i7 5K (2.5g, Y. 38%) Sr#fc 0 

'H NMR; (CDCl,) 8 (ppm) : 1.6 (6H, s), 2.1-2.2 (2H, m), 2.2-3.3 (2H, m), 

10 4.4 (2H, d), 6.0 (1H, brsj, 7.3-7.4 (5H, m). 

±1BT?#t>ftfc N-^yv'/M-^ f ;u-4-^ F o^V? >17 5 K (2. 5 g) £ 
fh7tKP77> (20 ml) U. O'CKJ'frifl Lfc. IN #7^7 F7t F 

uyy^$$» (13 ml) SrWTftx M-C-ftifH^bfc. Oti^iPl, 2N 
(30ml) 50tlc#ILfc. ff*3t^Sr3!IH^.«lfflL*:. **Bfc 50% 

15 TkKffc-*- b y ? A^ifcfcflnx-T/V* y ttt L, ^a*Httt^ l&fP^^ 
*-0«3i*flK $=7K«I£^ b y ^Tf£j!§L7c 0 lETtit, asfesMWi LT 
^yi?/W4-^ f ;M-= F a^yf /V7 ? y (1.7 g, Y. 73%) Sr#fc„ 
l H NMR; (CDCij) 8 (ppm) : 1.4-1.5 (2H, m), 1. 6 (6H, s), 2.0 (2H, dt), 2. 6 
(2H, t), 7.2-7.4 (5H, m). 

20 ±|BT'#&*t7t^<^^-4-^ 7A^4r~ b dXi/f^7§ S (1.7 g) t 10% 

^7^")A-^I (500 mg) £^y-/WcMU 7k^#ffl^Ts 60^ t? 1 0Jt 
jfbfcolltlUt^ Hit, jgtJETWffiLfc. 2NttJ*«rJn*.BM4J: U 

1- x/w-eftbttiU7t„ 50%*a-fk-t- b y ^AtJcMStTjpxT/V'^ UtttL, 
;£~7VUT«ttffi,*S7k«i£-7- f y i>A-CftjiL7t.«JETaiaiU>^IBft^* (420 

25 mg, Y. 50%) &#7t 0 

'H NMR; (CDCI3) 5 (ppm) : 1.2 (6H, s), 1.5-1.6 (4H, m), 2.7-2.8 (2H, m). 

2- >f^b , 7'/p [l.5-a]b°y $ v>y-6-;frA^:/^ 
2-^;Ut?7yo[l,5-a]tl $ 5?^-6-*yW#^RT 5 K (475 mg) J 
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(5 ml) K#fcU 6N**fl5-*-hJJ VJ**.mW. (2 ml) ^rJflx. 70°CTr 1 R#F^ 

tT*BM» (300 mg, Y. 63%) £#7c 0 
5 ESI/MS; 178 (M+H) + , 176 (M-H) 
[m^WJl7] 
2,5.7-h iJ ^^t/tf7^Q n.5-a] tf g ? V-y-6--fr/Uy?syW£ 

3-7 5 y-5-^^^t"5y'-;V (970 mg) i^T-fe hft^at^-A' (1.7. g) 
H (5 ml) iZ®MV 120t-e 3 B*|IBJf«!Ufc. ttK^ U J*JEET*«Lfc. 
10 MK^y-yU (5 ml) t 5N7kmfc1- h V pJ**mWi (2 ml) SrABx. 70*CT 1 

"*WJJWpfc. tttteftSflb***!!*., ffcg^fvi'-cftifrLfc. tMbk 2N»^ 

TttfcL LTaiBfls-fr* (1.6 g, Y. 80%) "*r#fc. 

'HNMR; (DMS0-d 6 ) 8 (ppm) : 2.4 (3H, s), 2.5 (3H, s), 2.8 (3H, s), 6.5 (1H, 
15 s), 13.8 (1H, brs). 

ESI/MS (m/z) : 206 (M-H)". 
[fW»Sail«18] 

7-^ h»->-2,'5-^^f;H:'7'/p[l,5-a1^'J 5 v^-e-a /W^lfr 
3-T 5 fvPf y^/~;U (970 mg) i7th?c^x^i/ (2. 0 g) 

20 *mm (5 ml) fc'fctfL 120tf 3 B#M8i#L*;. MKUfrip U «ff T»« U 

T, »*fcai^/-yutrlB*. O'Cfn^Lfco «fffl LfcttJI**© L, #^*y 

-^T-Sfe^L7t 0 «ffiTIUiiLefi*&i£i: LT 7-fc Kn^y-2,5-i?^f;l/ 

-l,3a-$?fc Ko fyVa [1,5-a] tf !) § v^-6-;*; /UzRv^f- (2. 2 g, 

Y. 95%) fcfcfc. 

25 'HNMR; (DMS0-d 6 ) 5 (ppm) : 1.3 (3H, t), 2.3 (3H, s), 2.4 (3H, s), 4.2 (2H, 
q), 6.0 (1H, s), 12.6 (1H, brs). 
ESI/MS (m/z) : 236 (M+H)*, 234 (M-H) ". 

±IBT*#biLfc 7-t Ko^i^S— ?*fvu-l,3a-5?fc Ya\fy-/n [\ > s_ a ] 
tf!) 5^V-6-^yU#>^^/^y.^/W (235 mg) ^T-fe (5 ml) fcffifc U 
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ftft* 9 •> A (138 rag) ^JP^.^a-C30^m#Lfc o 3^f^ (1.0 ml) & 

■ fiSr^^ /-^ (5 ml) KJgffbfc. BN*«flJ"f h y •J'A*^ (1 ml) SrJPx 
5 50*C-Cll$IB«#Lfc. MfcfciPU *fcJH^ IMfctTvUC-CflsfrLfc. * 

&L1t. »ffT(e*Ue6J**fcL-r*BflS*« (162 mg, Y. 73X) *%1t 0 
'HNMR; (DMS0-d 6 ) 5 (ppra) : 2.3 (3H, s), 2.7 (3H, s) , 3.7 (3H, s), 6.4 (1H, 
s). 

10 ESI /MS (m/z) : 222(M+H) + . 

[flBfr**«19] 

5. 7-^^^-2-7x^^7/0 [1, 5-al fc° 9 ^ 

3. 7;/ .5. 7l - ;l ,f 7 y-;v (i.6g) t^T-fe Mlfisf^ (l.7g) SrH 
& (5.0ml) Rl»#L120lC"T?3l*|H«tltbfc. «fc»*PU *flET*lfiLfc. 
15 aSEH:*^/— A' (10 ml) i 5N7K^b7- h 9 * (3 ml) SrtPx. 70^T* 

ET«*ue6ISftfc UT*fBfc£* (2.1 g, Y. 78%) fc#fc. 
l HNMR; (DMS0-d 6 ) 5 (ppm) : 2.6 (3H, s) , 2.9 (3H, s), 7.2 (1H, s), 7.4 (1H, 
2a t), 7.5 (2H, t), 8.1 (1H, d), 13.9 (1H, brs). 
ESI/MS (m/z) : 266 (M-H)". 
[*M{MI*«2 0] 

2- t tvw-7- Y 9 7;^^-p / =f-jv¥y /p [1, 5-a] fl) S ^£>M>^#/MwJSg 

/-5-^f;Hf7^-^ (389 mg) t (^ Dfy) h 9 7A^n 

25 T-fe MPK*^^ (960 mg) fcx^ry-yP (10 ml) C|$L 70°CT 1.5 R$|H]tt 
#Lfc D ftjftift (1 ml) fcflp*., * -foK: 1 HfrMitttLfc. MKftifrU »EET 
jftJSLfc. ^ -A' (10 ml) i: 5N*Kfl57-h9 !7A7kJ£i£ (3 ml) £ 

jPx70 t CT"iH#rajt#L^ o MfcJ&flLjkfrJP*., TO^^T^Lfco tK 
tBlc: 2N*a»&iM4fc&5*-eim;tT*ftti UfclNlfcillfcU 7k. n — -dr-9-^T'Sfe 
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frufdo Mf£T$m^&&&&t Lxmmfc&vo (102 m g) y. 42%) *mz 0 

. Mi NMR; (DMS0-d 6 ) 6 (ppm) : 2.6 (3H, s), 2.9 (3H, s), 7.2 (1H, s), 7.4 (1H, 
t), 7.5 (2H, t), 8.1 (1H, d), 13.9 (1H, brs). 
ESI/MS (m/z) : 244 (M-H)". 

5 i*vM*mtom2 1] 

5vH^7 ^ o [1. 5-a] b° jj g v^^-e-^^^'y^ 
3-T 5 J -5-t-Zff>V\?7 y^/U (1.6g) t \?T± h&Wt=z'?A' (1. 7 g) 
. R (5 ml) 120°CT- 3 R#H8Jf#Lfc 0 MK&*PU »ET**8lfc. 

aSEfc^^/-^ (10 ml) t 5N7K^b^ h "J !>At|cM (3 ml) SrftJx. 701CT* 

ffiT^tSfe^i LTSIB^tf (2.1 g, Y. 78%) £#fc„ 

l HNMR ; (DMS0-d 6 ) 5 (ppm) : 2.6 (3H, s) , 2.9 (3H, s), 7.2 (1H, s), 7.4 (1H, 

t), 7.5 (2H, t), 8.1 (1H, d), 13.9 (1H, brs). 
15 ESI/MS (m/z) : 246 (M-H)". 
[^Il«2 2] 

2-t--??-JU-7-* TvHf y-/a [l, 5-a] bf ]) % S?^-6-:ft)nK>ife 
7t FftlJif (35.4 g) fcT* l«= MJ /l/ (200 ml) fcJ&fifU 

*^7$ KS^TvKT (30.9 g) ^ADXs ifif- SfeJf#Lfc 0 $JE 

20 TIIU *fe*^f /wi: LT $ / ^f i^yrt |>B|if// (50.4 

g, Y. 99%) ^#fc 0 

l H NMR; (CDCl,-d 6 ) 8 (ppm) : 1.3 (3H, t), 2.3 (3H, s), 3.1 (6H, brs), 4.2 
(2H, q), 7.7 (1H, s). 
±IBt?#btLfc 2-i?*7A'T% J *1-U>T± Hg^rc3vu (556 mg) i 3- 
25 T^-B-t-yf/Ufc^y-^ (418 mg) (10 ml) K^?L70 C C-C 

i.5 f^mmwLft 0 mmm a mi) tan*, immmwLtc a mm.^m 

U »£E~FWI6Lfc. nm^^-V J-fr (10 ml) £ 5N*8lfls-J- hJJ ? .McSflfc 
Sr (3ml) JJ]^70 o CT' l*|B*^Lfc. SfiMU^i, ft****"?* 
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U-^T?»i#bfc. »JET««ILJtfe**fct-C«4b** 096 mg, Y. 57%) £ 

'HNMR; (DMSO-d 6 ) 6 (ppm) .: 1.4 (9H, a), 3.1 (3H, s), 6.8 (1H, s), 8.8 (1H, 
s), 13.5 (1H, brs). 
5 ESI/MS (m/z) : 232 (M-H)'. 

7 _ ^ =P ,u-2-Z X^f7/P[l, 5-al tf }J § W-Gr# /M? ^Bfe 

3. 7;; . 5 . 73: -;H^5>/-;l, (477 mg) 2-N, N-v 5 ^ ^/WT 5 / * f ^ V 
T-fe Y&m.X-f-fr (556 mg) (10 ml) fcljgfl? L 70"CT 1.5 B#P B 1jf 

io #bfc 0 «aott (l ml) £*Px., S&fcii^liBJaH^fc. S»K:»*PU ^ffT 

SI!|8Ufeo M^^^V-^ (10 ml) t 5M TKBfe-ft;^- b V V^fc&Wi* (3 ml) 

mz. 70^^ iftmmw^fto Mfc»»L**ao*., B5**^-c«s#bfc. * 

tBtr 2NS^ : Sr^tt^/ t eS*-C'Jq^ttlU7t^ B B H ^Mb, ^i)-^T'Sfc# 
Ufc 0 «ffT«tiMSi Ltfgf^ft (463 mg, V. 61%) £#/t 0 
15 l HNMR! (DMS0-d 6 ) 5 (ppm) : 3.2 (3H, s), 7.4 (1H, s), 7.5 (3H, m), 8.1 (2H, 
d), 8.9 (1H, s), 13.6 (1H, brs). 
ESI/MS (m/z) : 252 (M-H)". 
[W^M2 4] 

h^y>-5-p<^-2-7^=^t:'7-/Pri,5-a]t:- > U §^^±^A^>M 
20 3-T$ y -5-7 *=^tr 7^-^(1. 56 mg) £Td? h P V^^^.(2. 00 g) 
fcftft (5.0 ml) 120^7? 3 B#ffl8i£# Lfc. MS*fc»*P U $£T^*§ 

3i^-l,3a-v>t KO [1,5-a] JJ 5 v^-e-^^^^^T^ 

25 (2.73 g, Y. 92%) £#fco 

'H NMR ; (DMS0-d 6 ) 5 (ppm) : 1.3 (3H, t), 2.4 (3H, s), 4.3 (2H, q), 6.7 
(1H, s), 7.4 (2H, t), 7.5 (2H, t), 8.0 (1H, d). 

JifEt?#bHfc 7-fc Kn^r^-5-^^^^-2-73i-/U-l,3a-v J t Knt: 1 ?/ 
P [1, 5-a] l^y 5 ^y-e-iy^^Sif^H^T 1 ^ (297 mg) %T±Y> (5ml) 
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\mm^^, &n#y*.* d38 m g ) *jp-*.*a-c3o^«i#tfc. 3«>fl5**VU 

(1.0 ml) &Jn;L2H#IWiB8DLfc. Mfci&iPU 7kSr^)P^^ DB*/^ttttti^ 

#»iia*ttw*ii[*"T»«jMi, m^mm-r h y ^x-Kisifc. detail, 

#e>axfc*NI&^* y -/U (5 ml) fc*#Lfc. 5N jMBflS"*- r y * AtR^?^ (1 ml) 

5 trip*. 5o°c-e i &fflmWLtz 0 iit^L, tk^^p^, mm.^M^xmw^ 

WET«j»Lefe«f*i:b"r*BflS** (121 mg, Y. 45%) «r#fc„ 
'HNMR; (DMS0~d 6 ) 5 (ppm) : 2.7 (3H, s), 3.8 (3H, s), 7.2 (1H, s), 7.5 (1H, 
t), .7.5 (2H, dd), 8.0 (2H, d), 13.5 (1H, brs). 

io [f mfcm&M2 5] 

5-fc K p ^ ->-2-> f ;v b° 7 / p [1, 5-al t° !) ^ v^-6-;ft/M?vBS 

3-T 5 7-5-^ fvH^ V"— iV (971 mg) £) ^ O u.7fr;VJ± (20 ml) 0°C 

T* h U ;i/7 ? y (2.02 g) s ^^i?;^*^* a 7 -f R (1.71 g) 

15 ; n-^^f-y-^ : W^L^iV 2 : 1) fc*L(5-> 9VW-2H- 1*7 ^-^-3->f 

;u)-*/u^5 >-m^-y^^=^^r-^ (1.65 g, Y. 67%) £#fc 0 

tvu (600 mg), ^ h^rv'^f i/y?ny|^xf/u (i.8o g ) ©S-g-iKS: iootc 

-3-^ ^VHf^i/a-W/M fuyjTD ^R^fvlocXyvU (700 mg, Y. 67%) 

±IB-C#&Jxfc 2-(5— ^v^J-drv-yj/l^x^-T 5 7-3-^ f^fr/-^ 
^U^TD y|i?if;H7f/l' (lOO mg) \Z 4N 
25 V (2 ml) £*P;t s 22 * L7t. #f ffl Lfc^ffs £M U iffT^lLT5- 
.t K D # f ^ f 7 y* a [1, 5-a] t° U 5 i>y-6-*;l'/Kyixfyl/xxf^ 

(40 mg, Y. 73%) Srftfc. 

WiIl2 4©^mC, ±lBt?#fe*l3t 5-fc KP#i/-2-^f;Hf 
[1, 5-a] try 5v , y-6-*/^y|xf/H^7;l' (154 mg) SriDTk^fi? L 
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T&f&it&yo (136 mg, Y. quant.) Sr#fc„ 

*H NMR; (DMS0-d 6 ) 5 (ppm) : 2.3 (3H, s), 6.3 (1H, s), 8.6 (1H, s). 
[W^W2 6] 

7-t Kp ^y/-2-7< f;Ub°7 /o [1, 5-a] fcT D $ v>V-6-;ft;l^^ 
5 ^|W^tM2 4<D#j£&##KU7-y h^rv-7<^t 0 7 N /o [1,5-a] t°U 5 5? 

y - 6 - # ^ # y wt*. f- ^ ^ * f >\s % m tR $ u u x ^ la it & % % # fc „ 

'H NMR; (DMSO-d 6 ) 5 (ppm) : 2.3 (3H, s), 6.3 (1H, s), 8.8 (1H, s). 

[*lfflfc!ill&0!l2 7] 
2-t: KP^fM^7'/p[l. S-albTU $ v ? >--6-^;U#>'^ 
10 j- h V V^-iS K (1. 40 g) ©T" f7t KB77> (50 ml) iif7t h 

-bV/^ (2.04 ml) *M7Ls 1. 5B#M^L7c 0 IfifIL, ^ F=Sri/»f 
7l^r.;*7VU (2.57 ml) ^^JPX.-g&^»fc Lfc„ MJ^M U TKSr^flX. IN ffiS£"C pH7 

15 : f^oi^FvU 2:1) fftLH b ^5/-3-*^ = h !) ^ (1. 14 

g, Y. 39%) Sr#7t. 

±iaT'#6>txfc 4-/ b**>-3-**y^ta= MJ/V (1.14 g) 
(50 ml) Slllltb K75?y-*ft* (0.49 ml) & JP X, 17 B#WS^ Ltc 0 

20 D^^^:^<?y-yu 50 : 1) K&L 5-^ b *is * f-sWH-l? y^—JV-Z-jjV 
75^ (684 mg,. Y. 53%) &#7c 0 

±IBT#btbfc 5-* f ^/-i f ^-2H-t'7 ;1-T 5 (684 mg) CO 

/ — /K50 ml)«Sf?Sfc 2-^^5^-3-^-^-y^'a \?*ls&^'?-;l>^X 1 rA'(n5 
mg) — ft«£#Lfc. «ffiT»«6U ^^fcl&fP^^TKS-T- h y !7i»7K^ 

25 ^^tn^^^^/WT'ttttJLfco ^«ffi«rfi&fd£:&7lcT?ife$-U -7" h y 

n -^drf-V : RI&je^vU 4:1) L 2-^ h is* ffr \?7 */ P [1, 5-a] M° V 

*i?ls-6-fifrl$>m^ ! ?^X 1 rJl' (878 mg, Y. 69%) 5r#7t„ 

±IET?#e>Jxfc 2-p« h^rv-y f^t'7/D [1.5-a] t° y * S?^-6-*yUjR^|| 



l 
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^fvWc^TVW (20 mg) O^Dn^^ (2 ml) «f|Rte s -70*C^ 1M HUft* 
J|/^BP^y*« (0.51 ml) ^|TLt «#t4*«fe4.5B*n*»rtT 

-7o < cd^-5o e ctc#?@.t7 v c^, 2 tifm>tfx-sox>fribmmz%-m.Lit e ov\z%t 

5 JfU 2-t Ko*v'^f/l/t?7/n[l,5-a]ei) 5vfV-6-*^^if;Vx^ 
X/P (19 mg, Y. quant. ) £#fc„ 

±fB-e#ejtb7c 2-fc KP^v'/f/ue^/P [1,5-a] fy 5 i?y-6-$/Utfy 
m^-f-^x-XT-fr (19 mg) Oxh^t KB77^ (1 ml) SHfcfc 5N T^fl^ h 
y«?A*»« (0.1ml) &;!JP;L S MT* 17 B#TOl*b7c 0 tK^JP^TM^^W 

WETiiL'T*Bft*ft (11 mg, Y. 65%) *#jfc„ 

l H NMR; (DMS0-d 6 ) 5 (ppm) : 4.7 (2H, s), 6.8 (1H, s), 8.8 (1H, d), 9.3-9.4 
(1H, m). 
15 [<f>IHfr$tt0!l2 8] 

2-* h^v-^^^b°7y , ari.5-a]b ,, y § Vy-6-*> /Utfyj® 

20 'H NMR; (DMS0-d 6 ) 5 (ppm) : 3.4 (3H, s), 4.6 (2H, s), 6.8 (1H, s), 8.9 (1H, 
d), 9.4-9.5 (1H, m). 
ESI /MS (m/ z) ': 206 (M-H)~. 

25 1H-- f y b'—Jl'-Z-X/Utfym (960 mg) & N.N-v 5 ^ f^*;PA7 5 K (15 ml) 

K##L otJtetfSPLfc.**^ b V £A (720m g ) & 2 Eir^JtT^^, M 

£ML 1 ^Ba«^t7t.fft) { 0 , CfC^*PU3 tit* 1 ? )V (0.67 ml) ©N,N-^?- 
jvftsiv&T% K (5ml) ^HSr^o < 5 £»TU MKM t 2 ftfflKft Lfc.o'C 
PJMPU S^^7kS:APx.> (50 ml) &in:l*rtHLfc*M&fcifci&u 



WO 2004/067509 PCT/JP2004/000886 

28 



7k. n— -^rifV-egfc^Lfco m]±Tft®kLM&Hti&t LT^IB^^t) (910 mg, Y. 
87%) 

l H NMR; (DMS0-d 6 ) 6 (ppm) : 3.9 (3H, s), 7.2 (1H, dd), 7.3 (1H, dd), 7.5 
(1H, d), 8.0 (1H, d), 8.1 (1H, s), 11.9 (1H, brs). 
5 ESI/MS (m/z) : 174 (M-H)'. 

(X>oh — CO 000 " 

H Me' 



[*2] 







ESI/MS (m/z) 


30 




174 (M-H) " 


31 


l-;*fvv-iH->f ^ K-/u-5-*^aRv|fc 


176 (M+H) + 
174 (M-H) ' 


32 


1-;* fvWlH-'Y V K-^-6-*^^>®? 


176 (M+H)* 
174 (M-H) " 



10 

m-0 ^—;U-l-^^y^/ f-/Ux.^ : rJV (546 rag) & N, N-v^ f/^/l'A 
75 K (8 ml) fcl&flPL 0r^^*PUfc.7KHI'fk-7" Hi) >A (370 mg) SrJP^L, 
15 30#KJg#Lfc. 3 *fc*^/M0.38ml) &^o<t><t?iTU 

>?A7K^ S -Cifei£Lfc. Ml * ATlfciiLfcl*^ MEET 

±!BflS<fr«bfc 1,4-^i-drif^ (14 ml) t IN *tftt h V *? (14 ml) 

i 



WO 2004/067509 



PCT/JP2004/000886 



29 



m&mmi-hv t j»x%,mvit^ m&rmm^tz 0 mm^^mmu n -^*f- 

>Xmmk. «J±T$£4iLTS!51b£-^ (296 mg, Y. 55%) £#7c„ 
'H NMR; (DMS0-d 6 ) § (ppm) : 3.8 (1H, s), 6.5 (1H, d), 7.1 (1H, t), 7.4 (1H, 
5 d), 7. 5 (1H, dd), 7.7 (1H, dd). 

ESI /MS (m/ z) : 176 (M+H) + , 174 (M-H) ". 

^m^mmm^ 3 y^<DK^\z.vtoxit^m^^^tc 0 




7\i 4- 



Me-I 

COOMe b>- 

NaOH 




N 
Me 



COOH 



10 [^3] 







ESI/MS (ra/z) 


34 


m 


204 (M-H)" 


35 . 


» 


206 (M+H) + 
204 (M-H)- 


36 




236 (M+H) + 
234 (M-H)" 


37 




220 (M+H) + 
218 (M-H) " 



[f IK&IIM3 8] 

mm (8.0 ml) \Z y**s7 K7>^:£$?i£ (200 rag), 3,3-v^ 

15 h^rS^D f^-^^^bc^ 7^/1^(194 mg)^in^T 70tT* 4. 5 n$fflMW Lit. 

1 : 5 -» 1:3) K&L 5-^ h V-1H— f y K-/U-3-^/UtK^^^ 5vU 
^*;r/U (259 rag, Y. 97%) £#fc„ 
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'HNMR; (DMSO-d 6 ) 8 (ppm) : 3.8 (3H, s), 3.9 (3H, s), 6.8 (1H, dd), 7.4 (1H, 
d), 7.5 (1H, d), 8.0 (1H, s), 11.8 (1H, brs) . 
ESI/MS (ra/z) : 204 (M-H) 

±l3"C#btt7t 5-* h^v^-iH-^ y H— )\s-i--t> ivifs y^^^jv^^r-ju (121 

5 mg) ^N,N-^^f^A7 5F (1.5 ml) KW-M b Ot^^ Ltz a tK^^^ 
M>?A (47 mg) SrJP*., ZOftmffiWLti, 3 ^it^-T^ (55 m 1) & 

ITU ItCILTlffiitfUfc. |*^^-T?#SI? U fW?r2Nm 

ia?p^7k^^ h y v atk^s iafp^7kT-j5fc^bfc 0 h y cat 

10 ±!2{fc-£-W- l,4-v 5 ^^rf-> (4 ml) £ IN T^-fl^ h y ^AtK^ (4 ml) 
^*PX.T40lC-e 18BfP B m#b7c„ 2N^-e»t LT«TWfeSr^Hb, TKfgfe 

^jET^LTSH2^^# (57 mg, Y. 52%) £#7c„ 
'HMMR; (DMS0-d 6 ) 8 (ppm) : 3.7 (3H, s), 3.8 (3H, s), 6.8 (1H, dd) , 7.4 (1H, 
d), 7.5 (1H, d), 7.9 (1H, s), 11.9 (1H, brs). 
15 ESI/MS (m/z) : 206 (M+H) + , 204 (M-H) 
[tfl^WJ3 9] 

ZSCflft (J. Org. Chem., 1996, 61, 5804-5812) IBftO^&^VV 3-* h*rV 

20 1 HNMRI (DMS0-d 6 ) 6 (ppm) : 3.9 (3H, s), 4.0 (3H, s), 6.5 (1H, d), 7.2 (1H, 
s), 7.3 (1H, d), 7.9 (1H, s). 
ESI/MS (m/z) : 206 (M+H) + , 204 (M-H) 

[4>m#*]tti!i4 o] 

1-(2,2-v ? p<^>'W7°p bT/l^-lH-Y ^ K— /W-3-;b/m?y|fe 
25 1H— f V K—/u-3-*/m?^H (208 mg) 5: H,N-^^W/UA7 5 K (10 ml) 

fctWBU TkffttMi^A (154 mg) *fln;t. iO£IW!*#Lfc.EJ&* 
C3!?^t^yf;u (o.25ml) SrJnx.* 80 < CT-l5Bfpg^L^:.7K$riPx:^ 
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ysfy? 4 - (^ffi«;n-^^ty:ftiif;V 4:1) fc#t L^IB'fb'&fel (264 
mg, Y. 89%) £#7c 0 

l H NMR; (CDC1 3 ) 6 (ppra) : 1.0 (9H, s), 3.9 (2H, s), 7.2-7. 3 (2H, m) , 7.3-7.4 
(1H, m), 7.9 (1H, s), 8.2-8. 3 (1H, m). 
ESI/MS (m/z) : 232 (M+H) + , 230 (M-H) ". 
[*rafrj*!fefcl4 1 ] 

tpffl&mi&W4 0<D%m*&%iZ, 1H-- T. yK-^-H^yl (251 nig) x 3 
V^^)^m^Xm&{^% (121 mg, Y. 36%) 
'HNMR; (CDCI3) 5 (ppm) : 0.9 (6H, d), 2.2-2.3 (1H, m), 3.9 (2H, d), 7.2-7.3 
(2H, m), 7.3-7.4 (1H, m), 7.9 (1H, s), 8.2-8.3 (1H, m) . 
ESI/MS (m/z) : 218 (M+H)\ 216 (M-H)". 

tpfflifcMlfoMA o (D^m^^lc 1H--T vY—jv-^-io;vi^y^^^-/v^^=r 

iV (825 mgh 3 tik^^^^/UZm^xmmik&Vo (473 mg, Y. 43%) £#fc 0 
'H NMR; (CDC1,) 5 (ppm) : 1.0 (9H, s), 3.9 (2H, s) , 6.6 (1H, d), 7.1 (1H, 
d), 7.3 (1H, d), 7.9 (1H, dd), 8.4 (1H, s) . 
ESI /MS (m/z) : 232 (M+H) + , 230 (M-H)". 
[*mft$ttH4 3] 

W y^^/W-lH--^ ^ K~/W-5-fl/U7t?>-f£ 

^fisHM 4 0 cD^ftarMtc, 1H-W >- K-^-S-^/Wzt?:/^ ^/Hc*x 
)V (1.02 g), 3 -><ffc^ y^y^i^TflE^* (375 rag, Y. 30%) ^#fc„ 
'H NMR: (CDC1,). 5 (ppm) : 0.9 (6H, d), 2.1-2.2 (1H, m), 3.9 (2H, d), 6.6 
(1H, d), 7.1 (1H, d), 7.3 (1H, d), 7.9 (1H, dd) , 8.4 (1H, s). 
ESI/MS (m/z) : 218 (M+H) *, 216 (M-H)". 

1H--Y 1/ K-/u-3-#A-7t?:/^ fynxf;i/ (l.OOg) & N,N-^y 
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75 K (12 ml) fc**L0'Cfci&*!Lfc. Y-V 9 & (0. 46 g) *r 2 0»c 

^rtTjPx. % -tO**30^|IUtJ*L*:.'<V^l'**^f-^ C7>f K(2.4ml) 

±B-fb-fr*»!: (20 ml) lN*MMb-T h y-!?^**** (20 ml) 

^JPxT40 £ CT'18B$K^Lfc o 2NMT'|gtt<k U^n P^/^flffilf:. 

flS*rfrV\ 8IITfeiLTf!E{^fe (i.3g, Y. 83%) «r#fc. 
10 'H NMR; (DMS0-d 6 ) 5 (ppm) : 5.7 (2H, s), 7.2-7.4 (7H, m), 7.6 (1H, d), 8.0 
(1H, d), 8.2 (1H, s). 
ESI/MS (m/z) : 282 (M+H) + , 280 (M-H) 

itprmmmm* si 

15 1H— f y K — /W-3-*/U5(J?Vil^ ^vl^^/U (500 mg) N, N-^/^/^/vi> 
75 K (7.5 ml) KHMfL OlCH:?ft*Pbfc.7K*ft3t- hi" !>A (340 mg) ^JOX., 
^©£3; 30 Lfc.* K^Wn^ K (0.43 ml) £*$>o< *) t £ 

TU ^tat-ML ia#ftm#tfc 0 |t^5 L /i'T*^f?LTMffi^2Nm^s ttft 

r y * tt»tftie*-ca»-bfc. r- y 

-tia-fb-a-^t- 1,4-^^-y-y (15 mi) t in *»-ns-r h y # (15 mi) 

^SPxT40°CT16B#^^bfc o 2NM-ei?tt<b tTif P o A T'tttt) t7c 0 

x~m&'&, Ufs.r$tmvx^mit^ (342 m g , y. 58%) 

25 l H NMR; (DMS0-d 6 ) 5 (ppm) : 3.1 (3H, s), 5.6 (2H, s), 7. 2-7.3 (2H, m), 7.6 
(1H, d), 8.0 (1H, d), 8.2 (1H, d). 
ESI/MS (m/z) : 206 (M+H) + , 204 (M-H)'. 
[W»4'6] 
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1H-' i 1/ K— /U-3-*A/#yR (400 mg) Sr N, f^^/V^T 5 F (6 ml) 

' fc^fl?L (rCfcifriPLfc***^ p y ?A (500 mg) £ 2 [e] K T flP X. . ^© 
£2 30 ^P^jt#Lfc o ^^n*^^^^x^ (0.32 ml) < «9 i:IT t 

o°ct? 15 -IICIL 45 ^mmnvtz.QX^K^mLXyk^M^t^k, 2N H. 

? ;->^ 50 : i) \ci& Lmmit^-m (354 m g) y. 61%) £#7t 0 

l H NMR; (DMS0-d 6 )'5 (ppra) : 2.0 (3H, s) , 6.2 (2H, s), 7.2-7.4 (2H, m), 7.6 
(1H, d), 7.9 (1H, s), 8.0 (1H, d). 
10 ESI/MS (m/z) : 233 (M+H)\ 

1H-^ y K-/l'-5-*/l'*yS-? ( f ^i^f/l' (500 mg) £ N.N-vM =J-)Vfc)VJ* 
75 K (6.0rol) t*<HLfc. OtCfti LT^-ffc^" F^A (230 mg) &7jP;i 
15 30 ^^it#Lfc o '^yi?;^aa^f;l/x-f;V (1.2 ml) JPxTMi&T- 2 B# 

1,4-i?^-^^^ (10 ml) t IHTtmitl- h V V (5 ml) ^P^T 

40^ 22 B#^jf# Lfc 3 2N i£$r?iH4 <!: Ufc^, i> P o ^/P^T'ttffl Ufc 0 

20 7K«tn)^AT«, mmTWk$$Ltc 0 mmmzmmv, n-^v^x-m 

®ET^LTSlE{b^#) (740 mg, Y. 92%) 
Hi NMR; (DMS0-d e ) 6 (ppm) : 4.4 (2H, s), 5.7 (2H, s), 6.6 (1H, d), 7.2-7.4 
(5H, m), 7. 6-7.7 (3H, m), 7.8 (1H, d) , 8.2 (1H, s). 
ESI/MS (m/z) : 280 (M-H) 

25 itpfflftmrnm* 8] 

1-b KpJrv^^ ^/V-m—j y R— /l/-5-i?;Vt"yj 

tfym (380 mg) (6.5 ml) 10%/n°7 W A-^sii (190 

mg) SrJPx.T7k^#ffl^T, eCCT* 47 bfc 0 U teT^ 
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-/U 50 :1) (120 mg, Y. 48%) £r#7t„ 

l HNMR; (DMS0-d 6 ) 5 (ppm) : 5.5 (2H, s), 6.5 (1H, d), 7.5 (1H, d), 7.6 (1H, 

d), 7.7 (1H, d), 8.2(1H, s). 

5 [<f>mflc£lfc0l4 9] 

1-y b fvwiH-W y K— /^-5-^7 7V^' yf£ 

11) . / fy^;H-*/^y|/f/W^7;l' (500 mg) £ x ^PP^f/^f 
)V3L ~=r,x, (o.43ml) frb$>fflfcMMM4: 5 ©^jfe$r##lc:^IB'ft:-^^ (190 mg, 
Y. 70%) 

10 l HNMR; (DMS0-d 6 ) 5 (ppm) : 5.5 (2H, s), 6.5 (1H, d), 7.5 (1H, d), 7.6 (1H, 
d), 7.7 (1H, d), 8.2 (1H, s). 

[«m«5o] 

1- (2, 2- 2 & tM ? p fcV^-5-P< h ± '>-lH-^ ^ >J| 

h^v'-lH— f V K— ;("5-*;^yi^f/H^f^ (357 mg) £ N.N-v 5 
15 ^;w*;^7 5 K (n ml) te&M Lit. frMikl- h V t> ^ (209 mg ) *r 3 EIKi 
fttfXMz., lB»WHJt#Ufc.3^^^^A' (0.35ml) «r*T-L 

8o*c-ci5i*miift#bfc. BtiwtRi, *awa*2Niiw, 

20 n-^rf-^ 1 ; 3) fcttb l-(2, ?vU) :7°P fcVW5-p< h^rV-lH— T Is 

;V-3-*;l't^i*^>'f^^T;l' (114 mg, Y. 20%) N 1- (2, ^/U) 7" 

D fcVU-5-^ h ^V-IH-^ V K — /I'-S-U/l'tf^Wt* f-jl'X.Xf-A' (130 mg, Y. 
27%) £#fc„ 

±IBT*#P)ttfc l-(2,2-v?^f/l')7'P h * >--lH— f V 

25 ^#yi4^Vf/Wx^f^ (114 mg) £ 1, 4-v^^-^f"^ (2.5 ml) i: IN 7K 
gftYk;^- h y ?^/J<^$ (2.5 ml) MxT 40°CT 15 ' ttlHItttt Lfc. 3^9 J— A, 
(3 ml) ^^qx.-C 70°C-e24B#Kit#bfc o 2N*RTRttfc LT*n B^AT! 
ttWbfc 0 h V ^AT^^LTtft, RET** bT*1BflS** (73 mg, 

Y. 81%) &#7t 0 



I 
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l H NMR; (DMS0-d 6 ) 6 (ppm) : 0.9 (9H, s) , 3. 7 (3H, s), 4.0 (2H, s), 6.8 (1H, 
dd), 7.4 (1H, d), 7.5 (lH, d), 7.8 (1H, s). 
ESI /MS (m/z) : 262 (M+H)\ 260 (M-H) 
[4"ffl*IWJ5l] 
5 l-(2.2-i>^^W)^P fcVu-6-> gvWjJW ^ K-/U-3-^;l/#yj 

^Wffc^fcflls o©*jfei|g|fl|»cLT 5-^ f /v-iH-^f y K-^-a-^^^yi 

'H NMR; (DMS0-d 6 ) 6 (ppm) : 0.9 (9H, s), 2.4 (3H, s), 4:0 (2H, s), 7.0 (1H, 

d), 7.4 (1H, d), 7.8 (1H, s), 7.8 (1H, s). 

10 ESI/MS (ra/z) : 246 (M+H) + , 244 (M-H)". 
[fW#SElfil5 2] 

l-(2, 2-v?^^-^)7°n f/W-5-p< h^-llWy R— /U-3-*;l/*yi (102 mg) 
^o^^ (3 ml) (C*ffLT-78tCftSlLfc„ 1M HJfcffc;* p 
15 P^^V^ (1.2ml) £^o< 5 ilTLT, -78t/$>b OTCfcR L*** 1 B# 
MtKttLfc. ^PD*Mt'ff5U lNTK^t;^ h V ^A^f7;v* !)&£ 

h y !>AT«ILfc 0 *£ET»*"LT*|Bft^*'(78>g, Y. 80%) 
l HNMR; (DMSO-d,) 5 (ppm) : 0.9 (9H, s), 3.9 (2H, s), 6.6 (1H, dd), 7.3-7.4 
20 (2H, m), 7.8 (1H, s), 8.9 (lH, brs). 
ESI/MS (m/z) : 248 (M+H) + , 246 (M-H)". 
•I 5 3] 

l-(2, 2ri££ ^ivzfu \?jf=-)V$-$r^t ±A±^j^± > K-;W3-jr/^y» 
lH-'f>K-;H-*^yi (400 mg) ©N.N-S^^vMwuAT 5 K (4 ml) 
25 «Ptt**?&Tx *mfc1-hl) !>A (218 mg) fcTjP*. 30 ftUW Ufc. 2,2-$>*?vU 
7*p o o ^ f-jU3L^,w (373 mg) SrAP^Mfcjg L 2 Lfc. 

^KSr^P^7kffiSr3i-x/^T"i5fc^L7c 0 7k*@& 2N JftRTKttfc: U ^-x^X'Jfitb 

U LT£lBft;-£4& (540 mg, Y. 79%) &#7~ 0 



WO 2004/067509 PCT/JP2004/000886 

36 



ESI /MS (m/z) : 276 (M+H) + , 274 (M-H) ". 

lH-'f y K-^-B-^^^y^y^^^r^ (600mg) ©N.N-^^f/VW 
5 A7-5-K (2ml) ^$fc*i£T, *JM2?- h 0 * A (115 mg) SrJn^. 30 5>Jt» L 
fc„ -fn^m^-t-^^/U^^T^ (562 mg) fcJnfcT 2 R#M«# Lfc 0 *«rim*. 

*^7}?^^^<>'v 5 /^^7 : -/l' (944 mg, Y. quant.) 

io ±|ST#fetu7c l-t-7 ^v^/i^-a^^- ih— f > K-^-5-*;w#yi 

'<yi?/l/x^r/l' (800 mg) Sr^^ J Us 5%^7i? '(160 mg) 

U, *fB{H-a*1fc (670 mg, Y. quant.) Sr&fc. 
ESI/MS (m/z) : .276 (M+H) *, 274 (M-H)". 

15 [^mftmmms 5] 

l-tf-tV-W-j isY—fr- B-^/M^H (100 mg) \Z.W do ^ * V (2 ml) 
hy^?vUiV7> (lml) fcflljfcfc. OriC^iPLT h y 7^tn|f (1ml) * 

20 ^/VTifcfrSL «£ET«»UT«|B4b^» (66 mg, Y. 65%) &#fc 0 . 

l HNMR; (DMS0-d 6 ) 5 (ppm) : 2.7 (3H, s), 2.9 (2H, t), 3.4 (2H, t), 6.4 (1H, 
d), 7.5 (1H, s), 7.6 (1H, d). 
ESI /MS (m/z) : 178 (M+H)*, 176 (M-H)'. 
I* 5 6] 

25 l-T-fr9vW-lH-^ "s Y—lV-Z-t) )\si£ s yW. 

yV-^-3-A^ym (400 mgh M^hy^A (0. 96 g) ZMfrBB 
(4.8 ml) W8»Lfc. 110°CT* 16B#^jt#bfc^. ^ a u *^^TttW Lfc, 
fTMlS: 2N&$T*ifc#U b y ^tSlt, iffTlitfc. 2SJt 

^*7A^D7h^77^- ;^OD^y ; ^ ^ y-yv 50 : 1) 
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te{ftb*lBfll*» (170 mg, Y. 34%) 

l H NMR; (DMS0-d 6 ) 5 (ppm) : 2.7 (3H, s), 7.3-7.4 (2H, m), 8.0-8.1 (1H, m), 
8.3-8.4 (1H, m), 8.4-8.5 (1H, m) . 
ESI/MS (m/z) : 202 (M-H)". 
5 l«M)5 7] 

1-Tir ^^-2,3-^1; Kn-llW V K— A-s-^U/f;^^ 

lH-^yK-^-5-*>^y^ (2.0 g) fc^N-v^fvl^/l^T 5 p (15 ml) 
fcSS^Lfc. ^y-^^nyO' (1.53ml), ^^/Uv^A (3. 4 g) Srinx.T 
mm.-V 39 Lfc 0 LTM Sr 2N M v ^fP^^TK* 

10 i- h v t>j**mm, ^fp^«T-gfc^Lfc 0 MMm-r h v $j*T*&m&. mm 

•l'yK-/W5-*/i//l?y|^y^x^7/i/ (2.6 E , y. 85%) 
'H NMR; (DMS0-d 6 ) 5 (ppm) : 5.3 (2H, s), 6.6 (1H, s), 7.3-7.5 (7H, m), 7.7 
(1H, d), 8.3 (1H, s), 11.5 (W, brs). 
15 ESI/MS (m/z) : 252(M+H) + , 250 (M-H)'. 

±UX*'&btltzJ y.\?^/U-5-% jU7ni/^^lsi?J\,^7.y";U (l.Og) SrN.N-V 5 

^f;l/*;^7 5 K (10 ml) C*»Lfc. 0TCt^LT**{b^ h y A (0.32 
g) MxT 30^HJJf«sLfc. 7t^P7-fK (1.3 ml) SriP*.TSa-e 8 

V 1:7-* 1:4) 1-Tir ^A-IH— f ^ K-/u-5-*/U3j?^|8>t^yyn 

*tvW (1.1 g, Y. 97%) 

! H NMR; (DMS0-d 6 ) 5 (ppm) : 2.6 (3H, s), 5.3 (2H, s), 6.9 (1H, d), 7.3-7.5 
25 (5H, m), 7.9 (1H, dd), 7.9 (1H, d), 8. 3 (1H, d) , 8.4 (1H, d). 
ESI/MS (m/z) : 294(M+H) + , 292 (M-H) ". 

±IST-#bHfc l-Xirfvl—lH— f 1/ V—JUS-JJ /lstfls$ls<yi?sUx.*7-si, 
(550 mg) (9 ml) fcMLfc. W &-fem*Mk. s Tkpg 
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Lfc*S*fc*]RU i-f^TftlW, »JET<6JMkbT*IB<b^fe (180 mg, Y. 
48%) Sr#fc. 

l HNMR; (DMS0-d 6 ) 5 (ppra) : 2.1 (3H, s), 3.1 (2H, t), 4.1 (2H, t), 7.7-7.8 
(2H, m), 8.0 (1H, d) . 
5 ESI/MS (m/z) : 206(M+H) + , 204 (M-H);. 
l<PW\fo%mm5 8] 

l-T-fe^/U-2, 3-v>fc Kn-1H-' i V K— /V-5-^/U/)?yi (lOOmg) ^'1,4-^ 
dfify (3 ml) tHLT 2, o o-5,6-v i V7;-p-'<yy^; ^ (445 mg) 

10 >1D*.T llOTCt? 16 B*IW«£*^Ufc. iffTMlfc. Aft 

Sr^fflM^o-^ F^77^ 20 : 

1) LaiBffr&fc (98 rag, Y. 99%) 

'HNMR; (DMS0-d 6 ) 5 (ppra) : 2.6 (3H, s), 6.8 (1H, d), 7.9 (1H, d) , 7.9 (1H, 
d), 8.2 (1H, s), 8.3 (IH, d). 
15 ■ ESI /MS (m/z) : 203 (M+H) + , 202 (M-H) - . 

1H--Y V >**- /WB-^/l/t'yS^y^/H^f/V (300 rag) O N.N-v 5 ^ ^/U-Jft/U 
A75 K (2 ml) »«Et*»Ts Tk^ft^hy ?A (58 mg) £7jD;t 30 L 
20 fc. ^/Wn?-fK (202 rag) S:JDiL"C 2 I^MjJHt Ufc, S^nn^v 

^iRLT^rttMa* 2NH, b ij * A**« v i6»*itofcTifci* 

Hy/^f/HN-'f yF-/H-*;l/*'>|'<yv ! ^^f/l' (500 rag, Y. 
quant. ) £#fc e 

25 ±fBT#&tl/7t l-^vy-f/WlH— f > K— ^-5-^^^V^^^-^/U^.^-r^ 
(100 mg) &^*/-/WC^fl?U 5%^7'^!7A-** (20 mg) fcAO X.7kfif #ffl 

LT^IB{b-^tl (50 mg, Y. 66%) fcfcfc. 
ESI/MS (m/z) : 266 (M+H) + , 264 (M-H) - . 
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lH-'f V h'-Zl'-S-^^yi'O^x^f/l/ (276 mg) <D N, * J-jUft/U 
AT? F (2 ml) &mz.*%tT, ^mik-l-bV *A (53 mg) fcJn*. 30 ftMft L 
5 7c„ 2,2-^WnW^n7 0' (162 mg).&jD;tT 2R#W|fli#Lfc. 

ft* Lit. »JBET»i»L, IT l-(2,2-^!7vl^P t^-^-lH- 

y K-zv-s-^^yi^y^/kx^r^ (320 mg, Y. 87%) &#fc 0 
±IBT?#6>Jxfc l-(2, 2-vM f/^D tf^-=./W)-lH-^ >" K— ^l/-B-*/l'#>'» 
10 ^^/U^tvV (220mg) vWE«M?L, 5%/^7^!7A-^ (44 mg) 

?r*PX7j<^#|imTs MTf-llftJti^Lfc. ^»£?t*L, «tt«:«JET*lt8 
LT, StgBflS^W (140 mg, Y. 86%) &#fc„ 
ESI/MS (m/z) : 246 (M+H) + , 244 (M-H) 
[fWi*Sfe*«6 1] 
15 4-p< h^rv^<^y^Ty-yu-6-^;w^'^a? 

4-T^/-3-^ h^f^Ifl (l.Og) iW7y»7^=!?'A (910 mg) 
£t< (15 ml) HlflftfL*:. -ttlr, OtT'II (0.30 ml) <^*7-/V 

(3.0 ml) mWi*<$i< 5«IT-Lfc. ii&T«2^WL, 7k (50 g) 

SrJD*.fc. DfWLfcfei^iltL *fcflET«*LT#btLfcefe«f* (760 mg) 
20 SttK (3.0 ml) k^?;~;U (3.0 ml) (D^W^, h P 9 A (1.6 g) 

i: 90TC"C2H»W«»Lfc. #*PflK 90X^H^SIttfc L, «fW Lfc*fr***Bt % 
»£ET$£*ftL,SS&gii&fc LT 4-7?/-5-^u*^h3-^ h d r^^S#^(670 
mg, Y. 57%) fcfcfc. 

'H NMR; (DMS0-d 6 ) 5. (ppm) : 3.8 (3H, s), 7.1 (1H, brs), 7.4 (1H, brs). 
25 ESI/MS (m/z) : 200 (M+H) + , 198 (M-H)'. 

±fBT-#£>*lfc 4-T 5 F^r^Ifi (670 mg) £90% 
(6.0 ml) <t> % 50TCKML, rtl^ (15 mg) £7JP;t7c 0 100°C 

^ 2 *W«#u. «fWLfc**«r«*U *T?*iMt* METIS 

jMkL^ftM&L-CM^M (470 mg, Y. 67%) fc#fc„ 
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'HNMR; (DMS0-d 6 ) 8 (ppm) : 4.0 (3H, s), 7.5 (1H, d), 8.3 (1H, d), 9.4 (1H, 
s). 

ESI/MS (m/z) : 210 (M+H) \ 208 (M-H) ". 

5 5-y h^r^^-^y^-r^-ju-e-^ju^ym 

*mfc£*im-6 1 tmm<D^mx\ h (2.8 g ) a"» 

t>mi\ti$m (1.3 g) Y. 38« 

ESI/MS (m/z) : 210 (M+H) + , 208 (M-H)". 

[^r^mmme 3] 

10 A-/ h^r'>-2-^ f^y'/f7) / -/H-^^il?yi 

4-7$y-3-^;U*7'^-5-^ h=^>£&#$? (500 mg) *fh7tKa77V 
(15 ml) }C^L-78°C}C?^4PLfc„ MtRTO (0.26 ml) £AP;t, 30 frfrtfX 
IfilClL, 3i$|W$#Lfc. iETSlL, Sfe^i: USM^fe (550 mg, 
Y. 99%) £#fc„ 

15 'HNMR; (DMS0-d 6 ) 8 (ppm) : 2.8 (3H, s), 3.9 (3H, s), 7.4 (1H, s), 8.2 (1H, 
s). 

ESI/MS (m/z) : 222 (M-H) 

20 4-7? / -3-^/1^*7° h-5-/- h^-^SW (400 mg) &ff7t Kd^^V 
(15 ml) ir^fi?L-78t:^^*l]Lfc 0 &7k b ]) 7/U*vffim (0.31 ml) %X)U^L. 
30#^ttTMKHU 30#P B ljf#Lfc o IffTMU afe&fifli: LT^fBte 
(550 mg, Y. 99%) &#7c 0 
NMR; (DMS0-d 6 ) 5 (ppm) : 4.0 (3H, s), 7.6 (1H, s), 8.5 (1H, s) . 
25 Itri*It«6 5] 

2-/- fMy/f7/-/H-j;;^'y| 
4-T$y^S#^ (13 g) tft^7yi7y^=!)A (6. 9 g ) ^/<^y-7v 

(200ml) fc«»U 7k^^T-15°C^f^*P Lit, (4.7ml) S^tp/-*/- 

(40 ml) &*$>o< 5 tITU, liaCIU 2B#M#U tR* (500 ml) 
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g|ilT4-7?y-3-f^7t^Ifi (9.4 g, Y. 53%) 

l H NMR; (DMS0-d 6 ) 5 (ppm) : 6.6 (2H, brs), 6.8 (lH, d) , 7.7 (1H, dd), 7.9 

(1H, d). 

ESI/MS (m/z) : 193 (M-H) 

mfc-fhVZJ* (25 g) SrTk (60 ml) <t ^ / (60 ml) fc!R»U 40«C 

ft:/7th$Ifg| (10 g) SriP^fco 90 o Ct^i&L^O*^ 2B#P^jf^L7c„ 
tiBI-Its 90%^g^$£®H4tC&5£-C#P;i, #r W Lfc^^^^li U 7k, n- 

(8.8 g, Y. 96%) £#fc 0 
l H NMR; (DMS0-d s ) 5 (ppm) : 6.6 (2H, brs), 6.8 (1H, d), 7.7 (lH, dd), 7.9 
(1H, d). 

ESI/MS (m/z) : 168 (M-H) ". 

±KVmhtl1t 4-7$^-3-^^/fSAS» (170 mg) ift7th7S 
K (83 mg) ^^U>iT]) =i-/u (1.5 ml) HU»»Lfc„ MMm (0.1ml) &#p 

n-^**^-Cft^Lfc.«ffTft*ftbefelS*i LT*IB<|5^* (150-mg, Y. 78%) 
ESI/MS (m/z) : 192 (M-H) 

4-t%;-Z-*;U$7.h-S-* h (600 ng) tf^>X7 5 K (450 

mg) &^l-V^y =.-,1. (io ml) KHj$3L7C 0 i§|« (1.0 ml) £JP;t 60=0 

^T-gfc^Lfc 0 mj£T&mL&&&M>k Lxmm^m (280 m g , y. 32%) 

l H NMR; (DMSO-de) 5 (ppm) : 4.0 (3H, s), 7.5 (1H, d), 7.5-7.6 (3H, m), 8. 1-8.2 
(2H, m), 8.3 (1H, d). 



WO 2004/067509 PCT/JP2004/000886 

42 

ESI/MS (m/z) : 284 (M~H) \ 

^r B w^jfe^j6 6 1 ^t©* £x* 4-7 ^; / -3-y •/ f sst i (i. 7 g ) a» 

5 b^lB-fb^fe (1.9 g, Y. 74<)-*#fc. . 
ESI/MS (m/z) : 254 (M-H) \ 

» y -2, 3- 1: K p ^< y 7 y-;V-6-^ 
4-7 5 / b^ES^ (680 mg) &ff7tKn77^ (20 ml) K 

10 »»L^»*yCA (550 rag) SrMx.s SlftT?30^ISHJt^Lfc.--78TCH:?frSlU 
hy**y^ (400 mg) mP^^LfcoMKMU »JETISJSC*r 3 ^© 

Ku*5Stiflf:„ * (20ml) £ 3*gl£8H4fcfc3 gT-v&fJx, Jlfttl LfclSift 

(740 mg, Y. 95%) £#7t„ 
15 'H NMR; (DMS0-d 6 ) 6 (ppm) : 6,3 (1H, brs), 7.1 (1H, d), 7.8 (1H, d), 8.1 
(1H, s). 

ESI /MS (m/z) : 194 (M-H) 

i$>m&mmm6 9] 

1-;* ^vWlH-^^yV $ y/— /P-S-fr^Uff^lfe 
20 4-T 5 y-3-- h u£&#|fc*5vl'^;*^/W7.0g) !7A(5.7g), 
KI6# y 17 A (4.9 gh X h^/W^-^A/nv^f K (0.22 g) Sr h/k 
m> (100 ml) Cl'Ilfc. 40^CT*1 B*IHi*#LfcfK S** 3vH»St (7.7 ml) 

*Mx-x 2 n»i"jjjt#Lfc. mm^^xmm u tn***^ h y 17 

25 /l> (7.3 g, Y. 97%) £#7c„ 

>HNMR; (DMS0-d 6 ) 5 (ppm) : 3.0 (d, 3H), 3.8 (s, 3H), 7.0 (d, 1H), 8:00 (dd, 
1H), 8. 5-8. 7 (brs, 1H), 8.6 (d, 1H). 
ESI/MS (m/z) : 325 (M+H) + , 323 (M-H) ". 

±IBT#btl7t4-p<^7 5:y-3-= hn^Sfi^f/H^f/l/ (6. 3 g) & 
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(125 ml) fcS{R»Ufc. 20%7k^/N°7 *J*f A (6.3 g) %1)\};t. 
Am%m%T. MSi&T?9il$M«HsLfc 0 Lfcfft, «BET»«l>fc. 

ig?:*7A^n-7h^77^- (*W»ISE;ilF»3i^: n-^**> 1:4- 
2:3) lift L 3-7 5 / -4-^ f ;l/7 5 y ^clf f ;ux^7/l^ (3. 3 g, Y. 62%) 

ESI/MS (m/z) : 181 (M+H) 179 (M-H) ". 

±IBT#&tl7t 3-7 5 J-l-tJ-jVT % /&&&&t*<?-A'=.xTA' (3. 3g) £: 
¥H (96 ml) fcJ$#Lfc. * (4 ml) ^AP^lT 90^ T 3 R$|H«#Lfc 0 «j£T 

$ ¥^—}\<-h-b)Vi!ts-y^j. J-^^^jU (3. 4 g, Y. 97%) £#fc 0 

'HNMR; (DMS0-d 6 ) 5 (ppm) : 3.8 (s, 3H), 3.8 (s, 3H), 7.6 (d, 1H), 7.9 (dd, 

1H), 8.2 (d, 1H), 8.3 (s, 1H). 

ESI /MS (m/z) : 191 (M+H) + . 

;u (500 mg) &y*y-,w (10ml) fc«gs#Lfc. lNTkSHb^ h y.!7 (8 
ml) eDK.Tlfit-4«I#Lfc t TkSrJnxTt^, WCBMtlC U*:. «fffi» 
£r« U iffT^il L.TSiafb^fe (367 rag, Y. 79%) £#fc 0 . 
l HNMR; (DMSO-d 6 ) 5 (ppm) : 3.8 (s, 3H), 7.6 (d, 1H), 7.8 (dd, 1H), 8.2 (d, 
1H), 8.3 (s, 1H). 

W^1M7 0] 

4-7 5/-3-kKP*J/$Afi (4.9g) ZffiM (250 ml) t^PxT130t:T'3 
BWSH^Lfc. iillTIlL, ffmte&itJ&Lfc. y * y * d n 
m%Ltz 0 «ET»«U WWfcfcttJ&U y * y -^T'ftif- U *ETfcji L 
XmW.ik-&m (3.5 g, Y. 62%) £#>c c 

l H NMR; (DMSO-d 6 ) 5 (ppm) : 2.6 (s, 3H), 7.7 (d, 1H), 7.9 (dd, 1H), 8.1 (d, 
1H). 

ESI/MS (m/z) : 178 (M+H)*, 176 (M-H)". 
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[*IUflS**«7 1] 
A-tf-fryttVWttik-km (3.0 g), U.2g) fcdP'^H/ (15ml) £JP;t, 

i50°c-e-M^Lrc o mm^Ms ffWi^l^ttU 

5 Ss^Lfc. *J£T1S*U 6fe8*ttt4-^f/U7?M5 K (2.4g, Y. 82%) 

'H NMR; (CDC1 3 ) 5 (ppm) : 2.5 (3H, s), 7.5 (1H, d), 7.6 (1H, s), 7.7 (1H, 
s). 

±l2T'#bttfc A-fT-Asy*^ 5 K (1.8 g) £x h7t Kn77y (3 ml) 
10 KSBiBU lN^7y-fh7t Kn77^ft (30ml) ^MT^I! 60°C-T?- 
Ife^bfCo O'CKUfr^U *9 J—fr (2.8 ml), 6N (3.2 ml) 1 

77^-(Ita^I;^^Da^iS'y-^^^Doy^y:^^/^ 10:i-> 5: 
15 1) L*!B<fl2£*«> (400 mg, Y. 27%) &#7c 0 

'HNMR; (CDC1 3 ) 5 (ppm) : 2.3 (3H, s) , 2.7 (1H, brs), 7.0 (1H, d) , 7.1 (1H, 

s), 7.2 (1H, d). 

ESI/MS (m/z) : 134 (M+H) + . 

20 f&\^tifc&mty*-**m4\-7f;Lfz 0 (&m^\mmtmm i x*hz 0 ) 




i 
t 
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[«4] 







ESI/MS (m/z) 


72 


5-7yU^-n-2,3-^b Kn-1H-^ y^f ^ K— ;u 


138 (M+H) + 


73 


5-^n^-2,3-^b KP-1H--T V-f ^ 


199 (M+H) + 


74 . 


5-^np-2,3-^t KP-lH-'f S J >i y K— /l" 


155 (M+H) + 


75 


5-t-r/fvU-2,3-^t: KP-1H--Y y-f ^ K— ^ 


176 (M-HO* 


76 


4-7^^-n-2 ) 3-v ? t Kn-lH-^y^y F-;v 


138 (M+H) + 


77 


4-^^-2, 3-5?fc'KP-lH-*f y^ > K~ 9V 


134 (M+H) + 


78 


U-v?^P-2,3-^t Kp-IH-W y-f y 


189 (M+H) + 


79 


4- 1 K p * S/-2, 3-s? t Kp -iiW y >r v K—A' 


136 (M+H) + 


80 




150 (M+H) + 


81 


5- h !) 7/I^p y 5VW2, 3-v>fc Kn-iH-W y-T ^ K— A' 


188 (M+H) + 


82 


4, 5, 6, 7-x h7 * u p'-2,3-^fc Kn-1H-^ y-f v K— ^ 


258 (M+H)* 


83 


5,6-v?^ p p-2, 3-v?t kp-hw y-r > 


199 (M+H) + 


84 


4-t KP+:/-6-^f;U-2,3-^t: K p-IH— f y^f > 


150 (M+H)* 


85 


4-y ^-2,3-^fc K p -1H--Y V-< V K— ^ 


164 (M+H) + . 



3, 4-^ =}->VT- y—A> (3. 0 g) 3rE|:i['fb^^ i: K N-:/ p ' * r It < ®K ? K (7. 9 
gh 2,2 , -T/t*^-r y^>P- h (50 mg) SriDi— »«« Ufc. Mfcjfr 

- (&Ett&6K ; n-^-z-y-y : sMK^fvP 25 : 1 -* 20 : 1) {rttu 1,2-tr*:/ 

Y*tV<z/l£-y (1.2 g> Y. 19%) &#7t, 
l H NMR; (CDClj) 5 (p PB ) : 3.8 (3H, s), 4.6 (2H, s) , 4.6 (2H, s), 6. 8 (1H, 
dd), 6.9 (1H, d), 7.2 (JH, d). 

Tkmit-f h }) t A (0.35g) H,M-i?>f/^A7 5 K (1.2 ml) U 
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p- yjv^>*;VfcT 5: K (0.71 g) <D N, N-v 5 /- J-As-fc/v&T 5 K (2 ml) 
n^^f;V-4-^ h*^"<ylZ> (1.2 g) ©NJ-^^f^^T? K (2 ml) 

(0. 54 g), n-Zfn/<J-jV (0.72ral), 48%*fc7kSf& (4.0 ml) 
£2S-£U lOO'C-eZBtFflJt^tTCo ftK^/u-cgfcfrLfc. fcm*T/v 

#yttfcU ^PP^VATftttl, h y pA-efcjftLfc. iETll 

u sisib-a^ (89 m g) y. h?o 

10 l H NMR; (CDCIj) 5 (ppm) : 3.8 (3H, s), 4.1-4.2 (4H, m), 6.7-6.8 (2H, m), 
7. 1-7. 2 (1H, m). 

[ff B 1*H»j8 7] 
4-y h^rV-2, 3-i S^fc Kp-IH— f y ^ ^ p — 

15 **>-2,3-S?fc Kn-iH— f y^f ^ K^/wtr-frj* bfc. 

'H NMR; (CDCIj) 5 (ppm) : 3.8 (3H, s), 4.2-4. 3 (4H, m), 6.7-7.2 (3H, m). 

[*IHfrS*lfc«8 8] 
2.3.4,5-7" b7b KP-lH-^<^y[c]T-if 

ifciSfc (Tetrahedoron,. 1993, 49, 1807-1820) iei&£>;£&K$^ l-ft>7P/ 
20 (3.3 ml) frhmmik&V>) (2.0 g, Y. 55%) £#fc„ 
ESI/MS (m/z) : 148 (M+H) \ 

|flfflflE|IJfe«8 9] 
3-7 § /-!-(!, KCMlW y K— /W2->f/W)-3-> ivf $ >-l-&> 

2, 3-v;k KP-lH-'f y^fy K— ^ (543 mg) t 3-7 § y-3-y. f-J^9yfk (700 
25 mg) ^N.N-^^f-;!/*;!'^!? K (30 ml) »CjSft|Lfc 0 I^COtTN-O-^^ 
fyU7>y^ntVl/)-N' -^/Utf/l^vM 5 K4£S&$E (876 mg) it Kn^-/ 
h y7/-/V (698 mg) &Mz.1t'&. MT-S«#Lfc 0 iJ±T»L, 
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fcftEETfcffiU n&foftVok LT, Sfffi-fb^* (0.60 g> Y. 60%) &#fc 0 

l H NMR; (CDC1 3 ) 5 (ppm) : 1.2 (6H, s), 2.4 (2H, s), 4.7-4.8 (4H, m), 7.2-7.3 

(4H, m). 

ESI/MS (m/z) : 219 (M+H) + . 

J& Ltzik&m t <f~# Sr* 5 RXfm 6 Lfc 0 (#IB*ttlMrlB t IH^T *>'*.) 

Rj R 2 R 1 R 2 

A— R 22 + R 2 VX M .G 1 ^ d \/ 



C*5] 







J ESI/MS (m/z) 


90 


y K— A"-2--< ^) y ^ ^-1-^- y 


233 (AH-H) + 


91 


3-r * /-i-cs-^/i^p-i, Kp-t y-r v k— 


237 (M+H) + 


92 


3-T S >-h(5-^P^-l, 3-v>b Kn-f y>f V /l/ 
-2-^7l^)-3-y "f-jVrf^ y-l-:tf-y 


298 (M+H) + 


93 


3-T ^ /-l-(5-^ a n-l,3-^fc: KP^y-f y K— ;V 
-2-4 /U)-3-J ^-l-^y 


254 (M+H) + 


94 


3-T ^ /-l-lS-t-yf-A^l, 3-^t Ka^y^^K— 
/W2--T ;w)-3-^ f-iv^f y-i-^y 


275 (M+H) + 


95 


3-T * y-l»(4-7^p»l, Kn.^f y-f y K— 
/W-3-^ Tjv?* y-i-;*-y 


237 (M+H) + 


96 


3-T S / -3- ^f-yu-l- (4-7^^-1, 3-^t Ka-f y^ 
> K— ^-2-^ ^) y-i-^-y 


233 (M+H) + 


97 


3-t * y-i-(4 f i-i/? pn-i,3->;t Kd-yvw y K 
-^-2--<^)-3-^^/y^^y-i-^-^ t 


288 (M+H) * 
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[&6] 







ESI /MS (ra/z) 


98 


3-7 5 /-l-(4-fc Ko*^-l,3-^fcl KP>f y-Y ^ K 

— — f /i")-3-y "j-frzf? y-i-st^ 




99 




249 (M+H; 


100 


3-t ^ /-3-y fvwi-(5- i> y ^/w^-u ^ fvi'-i, 


287 (M+H; 


101 


3-T 5 >-3-y fvU-l-(4, 5, 6, 7-7 h y ^ n p~l, 3-£/ 


357 (M+H) 


102 


3-T 5 y-l-(5, 6->^ n d-1, 3-v^t Fp>t y^f y K 


288 (M+H) f 


103 


3-75/-l-(4-t Kp ^^-6-^^^-1,3-^1: Kp-Y 
y-f y K— /W2— f ^)-3-^ zf-tv-f* v-l-^-y 


. 249 (M+H) + 


104 


3-T^y-l-(4-y h^ri^-6-y ^/U-l, 3-v^b Kn-f y 
y K— ;w2--Y^)-3-y *f~)V?$ 


too VM~rV 


105 


3-T 5 y-l-(5-j* h*$/-l,3-i?fc KP^y^y 
;v-2— f M-3-y 77uy# y-l-tf-y 


249 (M+H) + 


106 


3-7 5 y-l-(4-* h^^-i, 3-v^t Kp^fy-fy K — 


249 (M+H) + 


107 


3-T 5 y-l-(3, 4-v?fc KP-1H-- f y^r/y y-2-^f 


233 (M+H) + 


108 


2-7 5/-l-(l,3^t Ko^y^yK-^-2-^ 
^)-2-^^^^n/^V-l-^-^ 


205 (M+H) + 


109 


2-7 5 /-2-^ fvWl-(l, 3,4, 5-x h 9 Kp^X/ 
[c] T if b° x-2— f ;v) ^ p y-1-^- y 


233 (M+H) + 


110 


4-7 5 y-i-<i,3-s?t Ka>r y 

)V) -4- * 9" >^ >-l-^-> 


233 (M+H) + 



wmmmmi 1 1 1 

2-/ J-frfyyu [1, 5-a] § ^-6-* >jg (2-7 § /-2-;* f^7a fc° 
/V) TJLE 

2-.*^vWtf 7/ a [1,5-a] fc'D 5 ^^-6-^/U^>-^ (0.18 g) Srv^Pn^;? 
X (5 ml) te««IU N,N-^^fMM7 5 K (ll) ^AHx/c„ 0 o Ct/££pU 
t^tP/^D^ K (10 mD C^BP^^II (3ml) £ lO^M^T 
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u o°ct i mmwLit a m&-Q 5 nmmwL, i^h 

KtflSELfc.. 2-7 ?y-2-^ f-jv-fn f/WT 5 ^ (0. 11 g) £rv^ pn^^y[: 
*»U ry^/W^ (0.33 ml) ^Px, -78t;^^*PLfc 0 ^tlt, M 

Lfe^0 7-f K#«* 30^T-aTL, 30 tfc 0 ilff 

#fi.U Ifit* lf$P£}f#L/c 0 TK^r^Px. 2NMT*7kfl&gH4i: tfc 0 ^ an* 

»JET»M6U St&feifti LT£IB{b£» (0.14 g, Y. 56%) £#7c 0 
ESI/MS (ra/z) : 248 (M+H) \ 

c$ mftmmmi 1 2 j 

2-^ gvug_g y p n.5-a1 b° y $ 2 ^-6-* /uiKya (1-7 P^^/U* 
?vH7g K 

2-/f/H^7yo[l,5-a]tf!) $ (0. 31 g) %fh7fc Kb 

yy> (7 ml) (C^I^U N,N-^^f;^ki7 5 K (0.04 ml) %M5-tz 0 rtt 
*^T. W!J^P7-f K (200 mD «>7" h7t KP77V (0.8 ml) 
&^£^T U Rift"? 1 B#P B <Jjf#fL Sflt 2 H^I^Lfco -60<CS1TT\ 
# y "7 A (0. 54 g) ZMZ-tzm, 1- (7S / ^TvU) <>^n^yf/U7$y (0.22 

MUX* 22 tifmmWLtz. *®<PT** (6 ml) ZMzl, 6N:|&IK*pH2 i Lfc. ^ 
dd*MT'»L, TktB-lr 5N7k^{b7 h y r>A7k^^T- P H12 i L, ^na* 
/l-AT^IilLfc:,, iS?P^7KT'gt^fg, h y ^AT-f^Lfc. SET 

MLSIE^t) (5.7 mg, Y. 12%) £#fc 0 

'H NMR; (CDC1 3 ) 5 (ppm) : 1.4-1.8 (8H, m), 2.5 (3H, s), 3.2-3.3 (2H, m), 

6.5, 8.8, 9.2 (3H, s). . 

ESI/MS (m/z) : 274 (M+H) + , 272 (M-H)". 

I'pm^mmi 13] 

2-^f/^7ypfl. 5-al b° y $ >-6-$ ;Vifs (4-7 g 7 -4- * ^iV^y^ 

;W7 5 K 

2-^^t'7y , P[l,5-a] t'y $ V>-6-*SUyfslsm (177 mg) h7th*D 
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77^ (5 ml) KM U N,N-^^f^/^7 5 K (1 SO *MZ-1t 0 ?K^T. 
**-9-V»? oyy( K (100 ZWZ-s MT'30 ^#L7t o Stf, U 
H^1,4^V#^7 5J' (116 mD (0.21ml) £in 

tiSt-fj|#Lfc„ 7k, 2N M.m&to*.®&b U ^nn*/i^T*gfc^Lfc 0 
5 5N*8Mfc;-*- h !) !)A*itt7;^!)ttt U * oa*Mtttffl, 

«£H^ h y 9 Attt Ufc. ^EET$t3i U $£&&ilgi £ (151 mg, 

Y. 5590 *#fc 0 

'H NMR; (CDC1 3 ) 8 (ppm) : 1.1 (6H, s), 1.7 (4H, m), 2.5 (3H, s), 3.4 (2H, 
dd), 6.5 (1H, s), 8.4 (1H, brs), 8.7 (1H, d), 9.1 (1H, d). 
10 ESI/MS (m/z) : 276(M+H) + , 274 (M-H)". 
[fiMffiil 1 4] 

^y^ffy-zH-i;^'^ (358 mg), N-O-v 5 /- ^ ^7 5 7 fcf 
15 /V)-N' -3Q^/U*/m?t?-f 5 Kill (382 mgK t Kp ^p-V*^ h 3) T V—JV 
(306 mg) ^N,N-^W^7 5 K (10 ml) U *#"r\ 30 ^WfiK 

#Lfc 0 3-t ;;-2-t-^ YSc^juv^-^r $ y b'^-^^^/^^-r^ 

(560 mg) (D N,N-^^f/^;^7 5 K (8 ml) feW-KM*., *Jft~MT 17 

20 ^m*.mm. 4%i%m*m-f f y Tk-ea^gu asjjcjsaw- h y a 

L7c„ MET^Ii L 3-[('<y/f7/-/H-*;^=;i') 75 7 ]-2-t-^ 
h + i/A;nS=;u7 5 ; 7o f /n^f /u (750 mg, Y. 98.890 

±IB-e#bn/t 3-[ y / f 7 / /I'Jl? 7 5 /]-2-t-'7 r 

25 ^;U#^^7 5;7Pt'*yl^f^^r^ (730 mg) tRTtj - Ufc. I> >J 7/V 
(6 ml) fcjp*., l WMW!JW$Lfc. «JET»*&gK *#T, ^— 7VP& 
jPxTWWLTc^^jb^^L, |jiffT«:lit*IB<k-fr* (817 mg, Y. quant.) 

ESI /MS (m/z) : 394(M+H)\ 



! 
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[f BKMMim 15] 

3-7 § y-i- (i,3-^i: KP/fy^fy ^-2-^)^0 /-g^-i-a-y 

h * i/*/U#=;W7 $ ; 7*P (1.90 g) ON,N-^^f;U*/UA 

T % K*&8c£, 0°C^ N-(3~v^ f-frT ?;/n tVW-N' K 
5 jftttjft (1.94 g) SrJntfc. 2,3-^fc Kn-lH-^f y-f (1.00 g) CO N, N- 

10 ttfei|iLT[3-(l,3-^t Kn-Y y-Y y Y — >v) yzf u t'/u] % 
X^m-t-y^/U^XTJU (1.33 g, Y. 55%) fc#fc„ 

±l5T#P>tLit[3-(l,3-v ? t Ko^y^ ^ Ky ^)-3-^-^y^°D fc'/Kltf/l^ 
5 >m-t-'77/U3LX 1 ?A,. (l. 33g) Sr N SfC^Lfc h y (6ml) fcJn 

15 teftfcifclfcU iETKIlt, *IB^^«> (1.38 g, Y. 99%) 
ESI/MS (m/z) : 19l(M+H) + . 

R s R2 R 1 R2 

A— R 22 + R 2 (X M ,G 1 ^ D V 

20 [£7 J 







ESI/MS (m/z) 


116 


y-l-(3,4-^fc Kp-IH—T y y-2^^)^aXy-h 


205 (M+H)* 


117 


3-7 ? /-l-(2, Kn/f y Kwu-K/ujya/N'y-hty - 


191 (M+H) + 


118 


4-7$ /-1-(1, Kn^y^f > K-;u-2-^;W^^y-l-t^ 


205 (M+H) + 


119 




222 (M+H) + 



WO 2004/067509 PCT/JP2004/000886 

52 

t*IRHMWM!i 2 o ] 

3-7 g /-W > K-zwH/^n/^-i-j-y 

fF^ftJUiStfU l 7©«f|fflft:i: L-r#e>tbfc[3-(2,3-v ; t Kn^yK-/M- 
^f;l/)-3-t^yyn tf/W]*/W<5 (290 mg), 2, 3-^ 

5 o n-5, 6-^7;-^^^^/ > (510mg) & * a o */VA (40 ml) lc*jfl| U 

(IfflM ; ^DP^y^^^pn^y : p< * / -a- io : D b (3- 

4 V Y— A*-l-<< SI'S-* *y 7 a tT AO ^-t-^^^^X/l' (270 mg, 

10 Y. 95%) £#fc 0 

ESI/MS (m/z) : 289 (M+H) + , 287 (M-H) ". 

±fB-e#£>tLfc(3-' C >- K— ^- 1— f 7°ci trVw)^/^? ^H-t-^ 

f;H^f^ (260rag) *^LfcH)7^BS8 (2.0ml) fcflj 

15 SLt. .«ETIfcJ»bT'*lBftS-d'*?) MJ (260 g, Y. 94%) &# 

'H NMR; (DMS0-d 8 ) S (ppm) : 3.2-3.3 (2H, m), 3.4 (2H, t), 6.8 (1H, d), 7.2 
(1H, t), 7.3 (1H, t), 7.6 (1H, d), 7.8 (3H, brs), 7.9 (1H, d), 8.3 (1H, d). 
ESI/MS (m/z) : 189 (M+H) + , 187 (M-H) ". 
20 [W»12l] 

1. 3-v^ JsU-W-fy /p [3, 4-bl fc° !) v^-5-fl A-^>gg(2-T 5 J JTvlQ T 5 

I, 3-^^^/WlH-tf7 s /n [3,4-rb] fc°!) 5?>'-5-;&/Hl?>ifc (4. 00 g) CDN.N-^ 
*7vu#/VA7§ K (40 ml) S*/i£(£7k?kT\ t Kn=¥^y/HJ7/-/l'(3.55 
25 gK N-O-v^^/VT 5 / fcT/U)-N* -^/Wj&A^v^ 5 KgU&S? (4.45 g) 

7^ (3.65 ml) fctojfcMT»-««#Lfc. BJET»«U MfcR*^9^R 
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t LT {2-[(l, 3-v^ ^;wiH-b°7^a [3, 4-b] t° !) ^-S-^/UtJ^/I/) T 5 J ] 

V®?-t-y^;W3i^x^ (4.02 g, Y. 57%) £#7c„ 
'H NMR; (DMS0-d 6 ) 6 (ppm) : 1.4 (9H, s), 2.5 (3H, s), 3.4-3.6 (4H, m), 4.1 
(3H, s), 5.0, 7.5 (2H, brs), 8.4 (1H, s), 9.0 (1H, s). 

±IBT'#6>ixfc{2-[(l,3-^^^-yWiH-t: 0 7^n [3, 4-b] fy ^V-6-*/U#c= 
/WT5:y]3i^}*^^5^^-t-^^/U3i^-r^ (4.02 g) fcJ&LfcMJ ' 
7,l,*umm. (20 ml) fc^*., 2*W*#Lfc. «ET»«U 

^SrSPx.«ftflL7t|SfiSr«5tUfe„ iBETWL, LTftlSfcA-lb 

(3.52 g, Y. 84%) £#7t 0 
l H NMR; (DMS0-d 6 ) 5 (ppm) : 2.5 (3H, s), 3.0-3.1 (2H, m), 3.5-3.6 (2H, m), 
4.0 (3H, s), 7.8 (3H, brs), 8.7 (1H, s), 8.8 (1H, brt), 9.0 (1H, s). 



A— R 22 +• 





NH 2 
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[318] 







ESI /MS (m/z) 


122 




222 (MHO* 


123 




236 (M+H) + 


124 


jv) J r 


252 (M+H) + 


125 


/r) / -x r 


252 (M+H) + 


126 


2- ^ m ~v>t^ y/^-ry— A--6- U ;v y m (2- r ^ J ^ ^ 

/*^/ / r 


298 (M+H) *" 


127 




250 (M+H)* 


128 


1-y <?VWltW y K~/W2-#/i'tf ^»(2-T 5 / x^)T 


218 (M+H) + 


129 


O^yy y-3-*;v*ya(2-7-; / ^/u)t $ K 


216 (M+H) + 


130 


y^y V y-i-A^y»(2-7^ ;xf;H7? K 


216 (M+H) + 


131 




216 (M+H) + 


132 


^fyy y-2-*;^y»(2-7S y ^;t/) T S K 


216 (M+H) + 


133 


5-^-^y~2, Kd-SH-^-T/p [3,2-a] tf JJ ^ 
^y^yt(2"-7^yxf;V)7^ K 


241 (M+H) + 


134 


2, 7-^7* "JvW tf9 y** [1, 5-a] t' y 5 v?V-6-*^#> 'K(2- 


234 (M+H) + 


135 


2, 3- v> t: K va ^ V ^ [ 1 , 4] ^ ^ ^ * ^ Vffi (2- T 5 


223 (M+H) + 


136 


2-^^vWf 5 ^^[1,2-a] tf U ^>'-3-*/U2jf^»(2-T5 / 
xf/V)7^ K 


219 (M+H) + 


137 


8-01^/1,-5-^-^ y -2- fc" p !i^y-W/H,8-^t: Kofc'!) 
K[2, 3-d] t°y 5v ? y-6-*;^VS(2-7^ /xf;t/)7; K 


331 (M+H) + 



WO 2004/067509 



PCT/JP2004/000886 



55 



■[*m&mteMi 3 si 

Boc>T5^^BBfc (580 ng) feN,F^f/U*M7 5 K (3.5 ml) fc*#U 
5 N-(3-^>^/UT5 J 7*P tf/V)-N' -^5vU#/U#^ 5 K&Rtt (480 mg) £7JP 

*.Mt«ii»ntt#l>fc. KB-iHr^y^f vk-/u (280 M i) ^Jnx.fc 

ft, pTKSKH't" r y ?ATf6MLfc. J£EET*BJU SI^7A^av^7 
10 7 ^ - (ilffl^it ; p p y^ > : y ^ / 20:1-^10:1)^^^13^ 
(270 mg, Y. 33%) &#7c„ 
: H NMR; (DMS0-d 6 ) S (ppm) : 1.4 (9H, s), 3.9 (2H, s), 4.2 (2H, s), 4.8 (4H, 
d), 7.2-7.3 (4H, m). 
ESI /MS (ra/z) : 335(M+H) + , 333 (M-H) ". 



HO. 





.OH 



A— R 24 
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IS? 9] 



rh bj f-ir 




ESI/MS (m/z) 


139 


I ^_—f L Jc. o v A, -rff — ro_ (n o__ c 5 y k* n V K*' — j\s— \ — s{ 
\C~ y P -f //J /l'' Ah - — X^L \Ly 0 •/ C pM-q ✓ J /k A -"J 


JO J \IM ' 11/ 

336 (M-H) ' 


140 


\ y r -T / /J Ah » — /u' j_£ \o i 4 ✓ u r w in y ~\ / j y 


347 (M-H) ' 


141 


It** .7 r V37 — /v— [z w, 4 —v c p m -zm- ~r / y 1 -i 


347 (M-H) " 


142 


y r 'X y sj /I'Ah . — )y \ A / |J ^ o /fyj /i^Ah - — J\s s> j 


358 (M-H)" 


143 


[>:/ p^i/#/i^^/K*- y y ^-2--f /i/#/i^~/wy f;i^)7 


360 (M+H) + 
358 (M-H) ' 


1 A A 

144 


h^^^7/UAjf^/wt(2-7 f ^-;i-^/ y >--4-r;u^;^A^^ 


374 (M+H) + 
372 (M-H)" 


145 


-/W y^/v]r^y}fm 


375 (M+H) + 
373 (M-H)" 


146 




391 (M+H) + 
389 (M-H) " 


147 


[(-O^T-T -/~-A<~-2-<< A'iJJl'Tfc—A'* T^/^-t-s* 


366 (M+H) + 
364 (M-H)- 


148 


/V) r 5 y } »Wt 


351 (M+H) + 
349 (M-H) " 


149 


{trs* h A/*=/U-[(2-^ f ^/W7 7 2, 4] p U 

mm 


397 (M+H) + 
395 (M-H)' 


150 




355 (M+H) + 
353 (M-H)** 



mmmn 

(S)-2.7-^;*5vHf7^P[l, 5-a]fc°U v^y-6-j;/Hy| {2-[ (2-->T J b" g 
5 U vV-l— f A-)-2-;*-3-y xf;i/7 g y ]-2-p< =f-;V?v T ^ K 

2, f d [1, 5-a] k' U 5 (1.00 g) <D"r Y v M 

(30 ml) N, N' -*A'-*~A' 9 J<<%it''/'-A' (930 mg) ^iPx 

r^/Ttf^fD y ^>-2-*/w#=: b !);v2in (i.56 g ), h y ^f/ur 
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$ V (3.6 ml) ©fh7t Yxjyjy (30 ml) tgifcte^o < DiTLfc. Mfc. 

^nc^y ; ^;^ 50 : 1) Ligl2ft£-$) (690 mg, Y. 33%) 
5 fc„ *6>HfcflS#* (690 mg) <D \A-V**-fy (5.0 ml) 4N 4- 

^^-^f-V (0.50 ml) £ lO^CT'JB X., 10 #|BHg# Lfc„ jPx.«f ttl U 

7t^ H B H Sr^©bfc D gcBET^iliL. ^feM H B B «t LT XfB^tt^jktttt <670 mg, 
Y. 90%) &fflt a 

l H NMR; (DMS0-d 6 ) 6 (ppra) : 1.37 (6H, s), 2.05-2.31 (4H, m), .2.47 (3H, s), 
10 2.87 (3H, s), 3.30-3.80 (4H, m) 4.10-4.30 (2H, m), 4. 84-4.86 (1H, m), 6.60 
(1H, s), 8.68 (1H, s), 8.93-8.97 (3H, m). 



A-COOH 




15 [iioi 





A 


ESI/MS (b/z) 


l H NMR 


2 


[i,5-a]e°y 5$*v- 


384 (M+H) + 
382 (M-H)~ 


(DMSO-de) 5 (ppm) : 1. 36 (6H, s), 2.00-2.30 (4H, 
m), 2.50 (3H, s), 3.30-3.80 (4H, id), 4.10-4.30 
(2H, m), 4.80 (1H, m) f 6.63 (lH, s), 8.80-8.90 
(3H, m), 9.50 (1H, s). 


3 


2, 5, 7- h y ;rffvHf 
7 x /o[l ( 5-a]t°!i 


412 (M+H) + 
410 (M-H)~ 


(DMSO-de) 6 (ppm) : 1.37 (6H, s), 1.98-2.09 (2H, 
ra), 2.18-2.27 (2H, m), 2.43 (3H, s), 2.47 (3H, 
s), 2.66 (3H, s), 3.52-3.63 (1H, m), 3.62 (2H, 
d), 3.71-3.76 (IH, m), 4.10-4.21 (2H, m), 4.86 
(1H, dd), 6.44 (1H, s), 8.92 (1H, brt), 9.12 
(2H, brs). 


4 


[l,5-a]t: 0 y 
6-^/W 


428 (M+H) + 
426 (M-H) " 


(DMS0-d 6 ) 6 (ppm) : 1.34 (6H, s), 1.97-2.08 (2H, 
m), 2.15-2.22 (2H, in), 2.31 (3H, s), 2.45 (3H 
s), 3.17 (3H, s), 3.48-3.57 (3H, ro), 3.70-3.75 
(1H, m), 4,02-4.09 (2H, m), 4.86 (lH, dd), 
6.30 (1H, s), 8.68 (lH, brt), 9.00-9.06 (2H, 
m). j 
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t*l 1] 



mmm 


A 


ESI /MS (ra/z) 


l H NMR 


5 


5, 7-v^^7W2- 
[l,5-a]e ]) V/V- 


474 (M+H) + 
472' (M-H)~ 


(DMSO-d 6 ) 8 (ppm) : 1. 38 (6H, s) , 2. 02-2. 10 (2H, 
m), 2.19-2.25 (2H, ra), 2.52 (3H, s), 2.75 (3H, 
s) 3.53-3.76 (4H, m), 4.11 (1H, dd), 4.18 (1H, 
dd>, 4.87 (lH, dd), 7.18 (1H, s), 7.44 (1H, t), 
7.51 (2H, dd), 8.07 (2H, d) 8.94 (1H, t), 9.10 
(2H, brs). 


6 


2-^^-7- h v y 

D[l,5-a] t°y ^v* 


440 (M+H) + 
438 (M-H) " 


(DMS0-d 6 ) 6 (ppm) : 1.37 (6H, s), 2.02-2.10 (2H, 
in), 2.19-2.24 (2H, m), 2.53 (3H, s), 3.49-3.62 
(3H, m), 3.69-3.74 (1H, m), 4.13-4.16 (2H, m), 
4.86 (lH, dd), 6.94 (1H, s), 9.00 (2H, brs), 
9.09 (1H, t), 9.77 (1H, s). 


7 


[l,5-a]b°y ^ 


454 (M+H) f 
452 (M-H) ~ 


(DMS0-d 6 ) 6 (ppm) : 1.36 (15H, s), 2.01-2.10 
(2H, m), 2.19-2.24 (2H, m), 2.47 (3H, s), 2.66 
(3H, s) 3.51-3.71 (4H, tn), 4.11-4.19 (2H, m) , 
4.87 (1H, dd), 6.52 (1H, s) , 8.80 (1H, t), 9.08 
(2H, brs). 


8 


2-t-^=3-JV-l-jt =f~ 
;l/t°7yn[l ( 5-a] 

try ^ /v 


440 (M+H) + 
438 (M-H)" 


(DMS0-d 6 ) 5 (ppm) : 1.36 (6H, s),1.38 (9H, s), 
1.97-2.08 (2H, m), 2.19-2.25 (2H, m), 2.88 
(3H, s), 3.51-3.58 (3H, m), 3.70-3.76 (1H, m), 
4.12-4.17 (2H, m), 4.87 (1H, dd), 6.73 (lH,s), 
8.68 (1H, s), 8.91 (1H, t), 8.95 (2H, brs). 


9 


;l/^7 x /n[l,5-a] 
fy f yv 


460 (MfH) + 
458 (M-H)' . 


(DMS0-d 6 ) 5 (ppm) : 1.39 (6H, s), 2.03-2.11 (2H, 
m), 2.19-2.25 (2H, m), 2.96 (3H, s), 3.54-3. 69 
(4H, id), 4.11-4.23 (2H, m) 4.88 (1H, dd), 7.36 
(1H, s), 7.47 (1H, t), 7.52 (2H, dd), 8.10 
(2H, d) 8.77 (1H, s), 9.01-9.06 (3H, m). 


10 


/W2-^rc^yl/t: 0 ^ 
^n[l,5-a]t 0 y 3: 


490 (M+H) + 
488 (M-H)" 


(DMS0-d 6 ) 8 (ppm) : 1.36 (6H, s), 2.01-2.09 (2H, 
m), 2.19-2.28 (2H, m), 2.48 (3H, s), 3.52-3.58 
(3H, id), 3.71-3.73 (1H, m), 3.77 (3H, s), 4.87 
(1H, dd), 7.09 (1H, s), 7.45 (1H, t), 7.51 
(2H, t), 7.98 (2H, d) 8.69 (1H, t), 8.97-9.01 
(2H, m). 


11 


f/Vt 6 7/D[l,5- 

a]^y * r 


400 (M+H) + 
398 (AMI)" 


(DMSO-d 6 ) 8 (ppm) : 1.31 (6H, s), 2.05-2.27 (4H, 
m ), 2.32 (3H, s), 3.52-3.68 (5H, m) , 3.96- 
4.08 (2H, m), 4.82-4.85 (1H, m), 6.15 (1H, s), 
8.55 (1H, s), 9.36 (lH, brt) . 


12 


7-t Ktf3fv--2-^ 
f;ut'7yD[i,5- 

a]t°y ^V-6-f 


400 (M+H) + 
398 (M-H)" 


(DMS0-d 6 ) 8 (ppm) : 1.22 (6H, s), 2.05-2.27 (4H, 
m ), 2.28 (3H, s), 3.48-3.53 (4H, m) , 3.63- 
3.69 (1H, m), 3.79-3.89 (2H, m) , 4.79-4.82 
(1H, m), 5.97 (1H, s), 8.47 (lH, s), 9.65 (lH, 
brt). 
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1*121 





A 


ESI/MS (m/z) 


l H NMR 


13 


5-a] t 8 
]) ^i^y-6-^/W 


400 (M+H) + 


(DMS0-d G ) 5 (ppm) : 1.05 (6H, s), 1.96-2.23 (4H, 
m), 3.16-3.51 (5H, m), 3.60-3.66 (1H, m) , 4.68 
(2H, s), 4.72-4.75 (lH, m), 5.39 (1H, brs) , 
6.71 (IH, s), 8.44 (1H, brt) , 8.87 (1H, d), 
9.44 (1H, d). 


14 


9Vo[l f 5-a]try 


414 (M+H) + 


(DMS0-d 6 ) 8 (pprn) : 1.35 (6H, s), 1.98-2.29 (4H, 
m), 3.36 (3H, s), 3.57-4.15 (6H, m), 4.63 (2H, 
s) 4 82-4 85 (1H m) 6 77 (1H s) 8 94 (lH 
d), 9.11 (1H, brt), 9.68 (1H, d). 


15 




368 (M+H) + 

JOO \m n/ 


(DMSO-dg) 6 (ppm) : 1.04 (6H, 's), 1.90-2.20 (4H, 
m), 3.15-3.30 (2H, m), 3.35-3.50 (3H, m), 
3.60-3.70 (1H, m), 4.74 (lH, q), 7.05-7.20 
(2H, m), 7.42 (1H, d), 7.66 (lH, brs), 8.05 
(1H, d), 8.10 (1H, d), 11.56 (1H, s). 


16 




368 (M+H) + 
jou \,«t n./ 


(DMS0-d 6 ) 5 (ppm) : 1.33, 1.34 (6H, 2s), 2.00- 
2.30 (4H, m), 3.50-3.60 (3H, m), 3.70-3.80 
(1H, m), 4.05-4.25 (2H, m) , 4.87 (lH, q) , 6.55 
(1H, s), 7.45 (2H, t), 7.68 (1H, dd), 8.21 
(IH, s), 8.59 (Iff, brt), 8.92 (2H, brs), 11.43 
(1H, s). 


17 




382 (M+H) + 
380 (M-H) " 


(DMSO-de) 8 (ppm) : 1.34 (6H, s), 1.95-2.15 (2H, 
m), 2.15-2.30 (2H, m), 3.45-3.65 (3H, m), 
3.70-3.80 (IH, ra), 3.98 (3H, s), 4.00-4.25 
(2H, m), 4.87 (IH, m), 7.12 (IH, t), 7.24 (IH, 
s), 7.29 (IH, t), 7.54 (lH, d), 7.66 (IH, d), 
8. 73 (IH, brs), 8.91 (2H, brs). 


18 


l-> fvWlH— f V 


382 (M+H)* 
380 (M-H)" 


(DMSO-dg) 8 (ppm) : 1. 33 (6H, s), 2. 00-2. 24 (4H, 
m), 3.53-3.57 (5H, m), 3.67-3.75 (IH, ra), 3.85 
(3H, s), 4.12 (1H, ddd), 4.16 (IH, ddd), 4.86 
(IH, dd), 7.17 (IH, dd), 7.24 (IH, dd), 7.51 
(IH, d), 8.13 (IH, d), 8.15 (IH, s), 8.25 (lH, 
t), 8.94 (2H, brs). 


19 




382 (M+H) + 
380 (M-H) " 


(DMS0-d 6 ) 6 (ppm) : 1.35 (6H, s), 2.00-2.30 (4H, 
ra), 3.50-3.65 (3H, m), 3.65-3.80 (lH, m), 3.83 
(3H, s), 4.00-4.25 (2H, m), 4.86 (IH, q), 
6.84 (IH, d), 7.24 (IH, t), 7. 44 ■ (IH, d). 7.57 
(IH, d), 7.64 (IH, d), 8.51 (IH, brt), 8.93 
(2H, brs). 


20 




382 (M+H) + 
380 (M-H) " 


(DMS0-d 6 ) 8 (ppm) : 1.34 (6H, s), 1.90-2.30 (4H, 
m), 3.20-3.45 (2H, m), 3.45-3.65 (2H, m), 
3.70-3.80 (IH, m), 3.83 (3H, s), 4.00-4.25 
(2H, m), 4.87 (lH, q), 6.55 (lH, d), 7.43 (lH, 
d). 7.51 (IH, d), 7.73 (lH, d), 8.20 (IH, s), 
8. 59 .(IH, brs), 8.89 (2H, brs). 
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1*13] 



ESI/MS (m/z) 



l H NMR 



21 



1-j* f-A-lH-'f V 



382 (M+H) + 
380 (M-H)" 



(DMSO-d 6 ) 5 (ppm) : 1.34 (6H, s), 2.00-2.25 (4H, 
m), 3.50-3.60 (3H, m), 3.65-3.80 (1H, m) , 3.86 
(3H, s), 4.05-4.25 (2H, m), 4.87 (1H, q), 6.48 
(1H, d), 7.52 (1H, d), 7.62 (2H, s), 8.06 (1H, 
s), 8.63 (1H, brt), 8. 80-9. 00 (2H, brs). 



22 



1-^ ^yWlH-^ y 
K— /V-7-- f JV 



382 (M+H) + 
380 (M-H) " 



(DMSO-d 6 ) 5 (ppm) : 1.37 (6H, s), 1.95-2.15 (2H, 
m), 2.15-2.30 (2H, m), 3.50-3.65 (3H, m) , 
3.65-3.80 (1H, m), 3.76 (3H, s), 4.05-4.25 
(2H, ro), 4.86 (1H, id), 6.51 (lH, d), 7.08 (1H, 
dd), 7.33 (1H, d), 7.36 (1H, d), 7.67 (1H, d), 
8.71 (1H, brs), 8.95 (lH,brs). 



23 



4-* h ^rv--l-^ 



412 (M+H) + 
410 (M-H) " 



(DMSO-d 6 ) 6 (ppm) : 1.33 (6H, s), 2.00-2.15 (2H, 
m), 2.15-2.30 (2H, m), 3.50-3.60 (3H, ra) , 
3.70-3.80 (lH, m), 3.90 (3H, s), 3.96 (3H, s), 
4.05-4.25 (2H, m), 4.88 (1H, m), 6.60 (lH, d), 
7.12 (1H, d), 7.22 (1H, t), 7.34 (lH, s) , 8.63 
(1H, brt), 8.92 (2H, brs). 



24 



6-^ h^rv'-l-^ 
2--< )V 



412 (M+H) + 
410 (M-H) " 



(DMS0-d 6 ) 5 (ppm) : 1.32 (6H, s), 2.00-2.15 (2H, 
m), 2.15-2.30 (2H, m), 3.45-3.60 (3H, m) , 
3.70-3.80 (1H, m), 3.83 (3H, s), 3.95 (3H, s), 
4.00-4.25 (2H, m), 4.87 (1H, ra), 6.75 (1H, d), 
7.02 (1H, s), 7.18 (IK, s), 7.53 (1H, d), 8.60 
(1H, s), 8.90 (2H, brs) 



25 



4, h^cis-l- 

/w-2-^;v 



442 (M+H) + 
440 (M-H)' 



(DMSO-de) 5 (ppm) : 1.32 (6H, s), 1.95-2.15 (2H, 
rn), 2.15-2.30 (2H, m), 3.45-3.60 (3H, m), 
3.70-3.80 (1H, m), 3.82 (3H, s), 3.86 (3H, s), 
3.92 (3H, s), 4.00-4.25 (2H, m), 4.87 (1H, m), 
6.24 (1H, s), 6.62 (lH, s), 7.27 (lH, s) , 8.49 
(1H, brt), 8.88 (2H, brs). 



26 



5-^ h*->-l,2-$> 
;U-3— < 



426 (M+H) + 



(DMSO-d 6 ) 5 (ppm) : .1. 40 (6H, s) , 2. 00-2. 30 (4H, 
m), 2.62 (3H, s), 3.30-3.80 (4H, ra), 3.68 (3H, 
s), 3.80 (3H, s), 4.83-3.86 (lH, m), 6.83 (1H, 
dd), 7.32 (1H, d), 7.40 (lH, d), 7.80 (lH, 
brs), 8.80-9.00 (2H, m). 



27 



5-;< h^rW-^^ 
3— i )V 



412 (M+H) + 
410 (M-H) " 



(DMSO-d 6 ) 8 (ppm) : 1.31 (6H, s), 2.00-2.15 (2H, 
m), 2.15-2.30 (2H, m) , 3.50-3.60 (3H, m) , 
3.70-3.80 (1H, m), 3.77 (3H, s), 3.82 (3H, s), 
4.05-4.25 (2H, m), 4.86 (1H, m), 6.87 (lH, 
dd), 7.42 (1H, d), 7.64 (1H, d), 8.05 (lH, s), 
8.14 (1H, brt), 8.89 (2H, brs). 



28 



5-^fyU 



412 (M+H) + 
410 (M-H) " 



(DMS0-d 6 ) 6 (ppm) : 1. 33 (6H, s), 2.00-2. 15 (2H, 
m) , 2. 15-2. 30 (2H, m) , 3. 50-3. 60 (3H, m) , 
3.70-3.80 (1H, m), 3.94 (3H, s), 4.02 (3H, s), 
4.00-4.25 (2H, m), 4.87 (1H, m), 6.49 (lH, d), 
7.19 (1H, s), 7.30 (1H, d), 7.82 (lH, s), 8.64 
(1H, brt), 8.93 (2H, brs). 
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[in] 



mmm 



ESI/MS (m/z) 



*H NMR 



29 



n tVU-)-lH--f y 



438 (M+H) + 
436 (M-H) 



(CDC1 3 ) 6 (ppm) : 1,02 (9H, s), 1.18 (6H, s), 
2. 12-2. 29 (4H, m), 3.36-3.47 (6H, m), 3.57- 
3.70 (1H, m), 3.94 (211, s), 4.68-4.73 (1H, m), 
6. 94-7.05 (lH, m), 7.23-7.25 (1H, m), 7.37- 
7.39 (lH, m), 7.79 (1H, s), 8.10-8.13 (1H, m). 



30 



31 



32 



33 



34 



35 



36 



W y^yt-lH-^ 



424 (M+H) + 
422 (M-H) 



(CDC1 3 ) 5 (ppm) : 0.94 (6H, d) , 1.19 (6H, s), 
2.10-2.29 (5H, m), 3.37-3.48 (6H, m), 3.58- 
3.62 (IK, m), 3.93 (2H, d), 4.67-4.75 (1H, m), 
6.87-6.97 (1H, m), 7.25-7.27 (1H, m), 7.35- 
7.37 (1H, m), 7.78 (1H, s), 8.11-8.13 (1H, m). 



l-(2, 



438 (M+H) + 
436 (M-H) 



(DMS0-d 6 ) 5 (ppm) : 0.93 (9H, s), 1.35 (6H, s), 
1.98-2.29 (4H, m), 3.54-3.62 (5H, m), 3.71- 
3.74 (1H, m), 4.03 (2H, d), 4.07-4.19 (2H, m), 
4.84-4.86 (1H, m), 6.56 (1H, d), 7.38 (1H, d), 

7.58 (1H, d), 7.72 (1H, dd), 8. 20 (lH, d), 

8.59 (1H, brt), 8.94 (1H. brs). 



424 (M+H)' 
422 (M-H)" 



(DMS0-d 6 ) 5 (ppm) : 0.84 (6H, d), 1.35 (6H, s), 
1.98-2.29 (5H, m), 3.54-3.65 (6H, m), 3.71- 
3.74 (1H, m), 4.02 (2H, d), 4.07-4.19 (2H, m), 
4.84-4.86 (1H, m), 6.56 (lH, d), 7.44 (lH, d), 
7.55 (1H, d), 7.73 (iff, dd), 8.22 (1H, s), 
8.59 (1H, brt), 8.96 (lH, brs). 



fvWlH-^ >- )V 



488 (M+H) * 
486 (M-H) ' 



(DMSO-dg) 5 (ppm) : 1.33, 1.34 (6H, 2s), 1.95- 
2.15 (2H, m), 2.15-2.30 (2H, m), 3.50-3.60 
(3H, m), 3.70-3.80 (1H, m) , 4.05-4.25 (2H, m), 
4.50 (2H, s), 4.87 (1H, m), 5.74 (2H, s), 

15-7.40 (7H, m), 7.65 (1H, d), 8.17 (1H, d), 
8.33 (1H, s), 8.40 (1H, brt), 8.93 (2H, brs). 



1-^ h*isjt?-/U- 
1H— ( 1/ K— /l^3— < 



412 (M+H) + 
410 (M-H)" 



(DMSO-dg) 5 (ppm) : 1.04, 1.05 (6H, 2s), 1.95- 
2.10 (2H, m), 2.10-2.20 (2H, m), 3.15-3.35 
(3H, m), 3.35-3.50 (2H, m), 3.60-3.70 (1H, m), 
4.74 (1H, m), 5.57 (2H, s), 7. 15-7. 25 (2H, m), 
60 (1H, d), 7.79 (1H, brt), 8.13 (1H, d). 



1-Tir Y*ri/*i-jV 
1H— ( >' K — /l^-3 



440 (M+H) + 
438 (M-H) " 



(DMS0-d 6 ) 5 (ppm) : 1.04 (6H, s), 1.95-2.10 (2H, 
m), 2.04 (3H, s), 2.10-2.20 (2H, ra), 3.15-3.30 
(2H, m), 3.35-3.50 (3H, m), 3.60-3.70 (1H, m), 
4.74 (1H, m), 6.20 (2H, s), 7.20 (lH, t), 7.27 
(1H, t), 7.63 (1H, d), 7.85 (1H, brt), 8.13 
(1H, d), 8.19 (1H, s). 



5— <;v 



488 (M+H) 4 
486 (M-H) " 



(DMS0-d 6 ) 5 (ppm) : 1.05 (6H, s), 1.95-2.06 (2H, 
m), 2.11-2.21 (2H, m), 3.20-3.30 (2H, m), 
3.36-3.56 (3H, m), 3.60-3.70 (lH, *), 4.45 
(2H, s), 4.74-4.77 (lH, m), 5.71 (2H, s). 
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1*1 5] 



ESI/MS (m/z) 



l H NMR 



37 



1-fc Kc^f^ 
-lH-^ > K— >UH5- 



398 (M+H) + 



(DMS0-d 6 ) 6 (ppm) : 1. 03, 1. 04 (6H, 2s), 1.95- 
2.20 (4H, m), 3.20-3.30 (2H, m), 3.40-3.60 
(3H, m), 3.60-3.70 (1H, m), 4.75 (LH, q), 5.53 
(2H, d), 6.51 (1H, t), 6.55 (1H, d), 7.48 (1H, 
d), 7.59 (1H, d), 7. 70 (1H, dd), 8.10-8.20 
(1H, m), 8.13 (IK, d). 



38 



1-^ b^rV^f/V- 
1H-- f 1/ 

A- 



412 (M+H) + 
410 (M-H)~ 



(DMS0-d 6 ) 6 (ppm) : 1.03, 1.04 (6H, 2s), 1.95- 
2.20 (4H, m), 3.15 (3H, s), 3.20-3.30 (2H, m), 
3.30-3.50 (4H, m), 3.60-3.70 (lH, m), 4.75 
(1H, q), 5.56 (2H, s), 6.61 (1H, d), 7.57 (1H, 
d), 7.61 (1H, d); 7.70 (1H, dd), 8.14 (1H, d), 
8.20-8:30 (1H, m). 



39 



l-(2, 2-*J*J-J\'7 
-1H-- < V K— /V-3- 



468 (M+H) + 
466 (M-H)" 



(DMS0-d 6 ) 6 (ppm) : 0.95 (9H, s), 1.33 (6H, s), 
1.95-2.15 (2H, m), 2.15-2.25 (2H, m), 3.50- 
3.60 (3H, m), 3.70-3.80 (1H, m), 3.77 (3H, s), 
3.99 (2H, s), 4.05-4.25 (2H, m), 4.87 (lH, m), 
6.83 (1H, dd), 7.51 (1H, d), 7.67 (lH, d), 
8.07 (1H, s), 8.33 (lH, brt), 8.88 (2H, brs) . 



(DMSO-d 6 ) g (ppm) : 0.95 (9H, s), 1.32, 1.33 
(6H, 2s), 2.00-2.15 (2H, m), 2.15-2.25 (2H, 
m), 2.39 (3H, s), 3.50-3.60 (3H, m), 3.70-3.80 
(1H, «), 4.00 (2H, s), 4.05-4.25 (2H m), 4.87 
(1H, m), 7.02 (lH, d), 7.48 (lH, d), 7.94 (lH, 
s), 8.07 (1H, s), 8.26 (1H, brt), 8.92 (2H, 
b£§l 



40 



l-(2, 2r*J**f*fl>7 
1H--T V V*-jU-S-of 



452 (M+H) + 
450 (M-H) " 



41 



l-(2,2-v 5 ^^/W^ P 
n bVV)-5-t Kd^ 



454 (M+H) + 
452 (M-H)" 



(DMSO-dg) 6 (ppm) : 0.94 (9H, s), 1.31, 1.32 
(6H, 2s), 1.95-2.15 (2H, m), 2.15-2.25 (2H, 
m), 3.45-3.60 (3H, m), 3.65-3.75 (1H, m) , 3.94 
(2H, s), 4.00-4.20 (2H, m), 4.86 (1H, m), 6.68 
(1H, dd), 7.37 (1H, d), 7.52 (1H, d), 8.00 
(1H, s), 8.16 (1H, brt), 8.93 (2H, brs). 



42 



*7l/)-lH-* i l/Y— 



482 (M+H) + 



(DMS0-d 6 ) 5 (ppm) : 1.10 (6H, s), 1.16 (9H, s), 
2.10-2.30 (4H, m), 3.30-3.50 (5H, m), 3.70- 
3.80 (1H, m), 4.79-4.81 (1H, m), 6.30 (2H, s), 
7.24-7.34 (2H, m), 7,66-7.67 (lH, m), 7.84 
(1H, brs), 8.19-8.21 (1H, m), 8.24 (lH, s). 



43 



482 (M+H) + 



(DMS0-d 6 ) 6 (ppm) : 1.10 (6H, s), 1.43 (9H, s), 
2.00-2.20 (4H, in), 3.20-3.30 (2H, m), 3.40- 
3.50 (3H, m), 3.60 3.70 (1H, m), 5.00 (2H, s), 
6.57 (1H, d), 7.40 (2H, m), 7.67 (lH, dd), 
8.06 (1H, brs), 8.-13 (lH, d). 



44 



Kn-IH-' (y K— ft* 
-5— f /V 



384 (M+H) + 
382 (M-H) " 



(DMS0-d 6 ) 5 (ppm) : 1.29 (6H, s), 1.95-2.15 (2H, 
m), 2.15-2.30 (2H, m), 2.77 (3H, s), 2.93 (2H, 
t), 3.38 (2H, t), 3.45-3.60 (3H, m), 3.70-3.80 
(1H, m), 4.00-4.20 (2H, m), 4.86 (1H, m) , 6.50 
(1H, d), 7.61 (1H, s), 7.66 (lH, d), 8.35 (lH, 
brt), 8.83 (2H, brs). 
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1*1 6] 



mmm 


A 


ESI /MS (m/z) 


l H NMR 


45 


I 1 O [ / f 


410 (M+H) + 
408 (M-Hy 


(DMSO-dg) 5 (ppm) : 1.36 (6H, s), 2.00-2.30 (4H, 
m), 2.72 (3H, s), 3.50-3.70 (3H, m), 3.70-3.85 
(1H, m), 4.10-4.30 (2H, m), 4.88 (lH, m), 

7 Qn_7 crn few R i q fiu ^ q q>i /iu ,n 
( . ov { . ok) \£n f my , o. iy ^iti, a/, 0.04 ^in, ay, 

8.70-8.80 (1H, m), 8.80 (1H, s), 8.95 (2H, 

brs) . 


46 


/V-5-^ yW 


412 (M+H) + 
410 (M-H)~ 


(DMS0-d 6 ) 8 (ppm) : 1. 31 (6h", s) , 2. 00-2. 30 (4H, 
m), 2.19 (3H, s), 3.19 (2H, t), 3.50-3.60 (3H, 
m), 3.65-3.75 (lH, m), 4.05-4.20 (2H, m), 4.15 
{An, t) t 4. ob U«i aj, 'b UH, ay, /. /a UH, 
s), 8.07 (1H, d), 8.58 (1H, t), 8.75-9.00 (2H, 
m). 


47 




410 (M+H) + 
408 (M~H) 


(DMS0-d 6 ) .6 (ppm) : 1.35 (6H, s), 2.00-2.15 (2H, 
m), 2.15-2.30 (2H, m), 2.68 (3H, s), 3.50-3.65 
(3H, m), 3.70-3.80 (1H, m), 4.05-4.30 (2H, m), 
4. or vln, my, o. of v,in, ay, /.by v,lri, ay, /. 9/ 
(1H, d), 8.23 (1H, s), 8.39 (lH, d), 8. 77. (lH, 
brs), 8.91 (2H, brs). 


48 




472 (M+H) + 
470 (M-Hy 


(DMS0-d 6 ) 8 (ppm) : 1.10 (6H, m), 2.00-2.20 (4H, 
m), 3.20-3.50 (5H, m), 3. 60-3. 70 (1H, m), 
4.75-4.76 (lH, m), 6.86 (1H, d), 7.47-7.53 
^ti, m/ , f . oi f,04 \ct\xt my, /. iu i. /4 \in, my, 
7; 78 (1H, d), 7.84-7,90 (2H, m), 8.21 (1H, 
brs), 8.28 (1H, d) . 


49 


l-(2, 2-&*?A>Zf 


452 (M+H) + 


(DMS0-d 6 ) 8 (ppm) : 1.10 (6H, s), 1.50 (9H, s), 
2.00-2.20 (4H, m), 3.20-3.50 (5H, m), 3.60- 
3.70 (1H, m), 4.75-7.77 (lH, m), 6.84 (lH, d), 
7.84 (1H, dd), 8.15 (1H, brs), 8.18 (1H, d) , 
8.20 (1H, brs), 8.40 (1H, d). 


50 


l-(2, 2, 2- h y :7/U 


466 (M+H) + 
464 (M-H) ~ 


(DMS0-d 6 ) 8 (ppm) : 1.05 (6H, s), 2.00-2.20 (4H, 
m), 3.30-3.50 (7H, m), 3.60-3. 70 (1H, m), 4.36 
(2H, t), 4.76-4.77 (lH, m), 7.83 (1H, d), 7.87 
(1H, brs), 8.11 (1H, d), 8.21 (1H, t). 


51 


6— f/V; 


386 (M+H)* 
384 (M-H) " 


(DMSO-de) 6 (ppm) : 1.37 (6H, s), 2.08-2.26 (4H, 
m), 3.36-3.38 (2H, m), 3.71-3.73 (2H, m), 
4.12-4.18 (2H, m), 4.84 (lH, dd) , 8.09 (IH, 
dd), 8.19 (1H, d), 8.76 (1H, s), 8.93 (2H, 
brs), 9.55 (1H, s). 


52 


4-* 

-6w 


430 (M+H) + 
428 (M-H)" 


(DMSO-d^ 5 (ppm) : 1.35 (6H, s), 1.90-2.24 (4H, 
m), 2.81 (3H, s), 3.49-3.60 (4H, m), 4.01 (3H, 
s), 4.09-4.18 (2H, m), 4.87 (lH, dd) , 7.54 
(1H, d), 8.19 (1H, d), 8.90 (1H, t), 8.93 (2H, 
brs). 
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A 


ESI /MS (m/z) 


*H NMR 


53 


4-^ ]>^>-2-hy 


484 (M+H) + 
482 (M-H) " 


(DMSO-d 6 ) 5 (ppm) : 1.37 (6H, s), 2.02-2.32 (4H, 
m), 3.37-3.58 (3H, m), 3.61 (2H, d), 3.66-3.77 
(IH, m), 4.09 (3H, s), 4.14-4.27 (2H, m), 4.87 
(lH, d), 7.72 (lH, s), 8.44 (IH, s), 8.96 (2H, 
brs), 9.09 (IH, t). 


54 




492 (M+H) + 
490 (M-H)" 


(DMSO-de) d (ppm) : 1.38 (6H, s), 2.01-2.26 (4H, 
m), 3.50-3.58 (3H, m), 3.62 (2H, d), 3.74-3.79 
(IH, m), 4.09 (3H, s), 4.12-4.26 (2H, ra), 4.87 
(lH, dd), 7.60 (3H, m), 7.64 (IH, d), 8.11 
(2H, m), 8.33 (IH, d), 9.02 (2H, brs), 9.05 
(1H, t). 


55 




402 (M+H) + 
400 (M-H)" 


(DMSO-d^ 6 (ppm) : 1.18 (6H, s), 2.18-2.35 (4H, 
m), 3.35 (2H, d), 3.41-3.51 (lH, m), 3.46 (2H, 
d), 3.62-3.69 (IH, m), 4.77 (iH, dd), 7.08 
(IH, d), 7.37 (IH, t), 7.71 (IH, dd), 7.92 
(IH, d). 


56 




383 (M+H) + 
381 (M-H) " 


(DMSO-d 6 ) 8 (ppm) : 1.36 (6H, s), 1.95-2.30 (4H, 
m), 3.50-3.65 (2H, m), 3.65-3.75 (2H, m), 4.03 
(3H, s), 4.05-4.25 (2H, m), 4.87 (IH, q), 7.96 
(IH, d), 8.09 (IH, d), 8.42 (lH, s), 8.85-9.10 
(2H, brs), 9.34 (lH, brs). 


57 


2-^^W^y;^ 


384 (M+H) + 
382 (M-H) " 


(DMSO-d 6 ) 6 (ppm) : 1.34 (6H, s), 1.95-2.30 (4H, 
n), 2.66 (3ff s), 3. 30-3. 60 (5fi n), 3.65-3.75 
(IH, m), 4.00-4.20 (lH, m), 4.86 (lH, q) , 7.76 
(IH, d), 7.92 (IH, dd), 8.19 (lH, d) , 8.74 
(IH, t), 8.75-8.90 (IH, m). 


58 




380 (M+H) + 
378 (M-H) " 


(DMSO-dg) 5 (ppm) : 1. 37 (6H, s) , 2. 08-2. 23 (4H, 
m), 3.30-3.80 (4H, m), 4.10-4.80 (2H, m) , 
4.86-4.87 (IH, m), 7.85 (IH, dd), 7.92 (IH, 
dd), 8.30 (IH, d), 8.23 (IH, d), 8.65 (IH, s), 
9.00 (2H, m), 9.30 (lH, m), 9.46 (IH, s). 


59 




369 (M+H) + 
367 (M-H) " 


(DMSO-dg) 5 (ppm) : 1.27 (6H, s), 1.95-2.25 (4H, 
m), 3.00-3.20 (4H, m), 3.26 (IH, q), 3.30-3.45 
(2H, m) ; 3.52 (IH, q), 3.65-3.75 (1H, m) , 
4.00-4.20 (2H, m), 4.86 (IH, q), 7.10-7.25 
(4H, m), 8.33 (IH, brs), 8.90 (2H, brs). 



[IIM6 0 1 

(S)-2-^^/Ut:°7yp[l.5-a]ey ^ jV^^Wk (2-[2-(2->77 fc°P 'J 

5 i/>-W^)-2-;t=fr y Jfyuy % 7 ]-2-y ^fr-fv- \?M y 5v^T $ K 
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(354 mg) t (S)-l-[2-(l, f ;l~2-^ f /W7 5 7 xf ;U7 5 ; ) 7t f ;H 

J) $?^-2-#/Hl?=. b ]) /V (450 mg) i>t>3tfRfc&m (210 mg, Y. 28%) 

'H NMR ; (DMS0-d 0 ) 5 (ppm) : 1.36 (6H, s), 1.98 (1H, brs), 2.00-2.30 (4H, 
5 m), 2.50 (3H, s), 2.90 (3H, s), 3.30-3.80 (4H, m) , 4.10-4.30 (2H, m), 4.80 
(1H, m), 6.63 (1H, s),.8.80 (1H, s), 9.50 (1H, s). 
ESI/MS (m/z) : 398(M+H) + , 396 (M~H) 

immm en 

(S)-l-{2-[3-(1.3-v ; b Kn>f y«f V K-^-2-^f ;u) -1. 1- fvl^gj^jr y ~f 
10 p bVi^T g ;]7tf^/| fa!) v?^-2-^;^^^ MJ /u 
3-7 5 y-l-(l, 3-S^t: Kn-f V'f y K— 7W2-^ 

(o. 55 g) ©7tFy|$(; ( $S&>&!>!>a (370 mg) k 3 b V $ & (200 
mg) «rJnx.fc„ itt^, tR^T> (S)-l-(2' p a7tf ;v) fn ^ v*y-2-*;U 
jJ?=.^i;/U (467 mg) SrJ&UfcMT 8 ffiffiffiW Lit, iff a a / 9 >£7)tlxi ^ 
15 **«*U M«^ET$l*f Lfc 0 SI^7A^B^b^77^- (9ttti$ 
I;^PP/^y : ^;^ 20:1) fctfc U SfSfls£-*b (0. 54 g, 61%) & 

l H NMR; (DMSO-d 6 ) 5 (ppm) : 1.39, 1.40 (6H, 2s), 2.00-2.25 (4H, ra), 2.85-2.95 

(2H, m), 3.30-4.10 (4H, m), 4.71, 4.90 (4H, 2s), 4.85-4.90 (1H, m), 7.30-7.40 
20 (4H, m). 

ESI /MS (m/z) : 355(M+H) + . 




+ 
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A 


D 


n 


Rl 


R2 


R 3 


R 4 


E 


ESI /MS (m/z) 


62 




-co- 


1 


Me 


Me 


H 


CN 


~CH 2 CH2~ 


369(M+H) + 


63 


s-^/u^n-i.a-^t Kp-f y 


-co- 


i 


Me 


Me 


H 


CN 


-CH 2 CH 2 - 


373 (M+H) + 


64 


5-^0^-1, kp-t y-r 


-co- 


1 


Me 


Me 


H 


CN 


-CH 2 CH 2 - 


435(M+H) + 
433 (M-H) " 


65 


5-^ n P-l, 3-5>fc KP«f y-f 


-co- 


1 


Me 


Me 


H 


CN • 


-CH 2 CH 2 - 


39l(M+H) + 
389 (M-H)" 


66 




~co- 


1 


Me 


Me 


H 


CN 


-CH 2 CH 2 - 


411(M+H) + 


67 


4-^/V^"P~l,3-v ? t Kn-f y 


-co- 


1 


Me 


Me 


H 


CN 


— CH2CH2— 


373(M+H) + 
371 (M-H)" 


68. 


4-y ^/w, z-*J e k p 4 y -f 


-co- 


1 


Me 


Me 


H 


CN 


— CH 2 CH 2 - 


369(M+H) + 
367 (M-H) ~ 


69 


4, 7-> f ^pn-l ( 3-v ? t KpY 
y-f V K— yu-2-^f )V 


-co- 


1 


Me 


Me 


H 


CN 


— CH 2 CH 2 ~ 


423(M+H) + 


70 


4-fc KP^v'-l,3-v J t KW 


-co- 


1 


Me 


Me 


H 


CN 


-CH 2 CH 2 - 


371(M+H) + 
369 (M-H) ~ 


71 


5-t KD^V^f/W,3-i/t: 


-co- 


1 


Me 


Me 


H 


CN 


— CH 2 CH 2 — 


385(M+H) 4 


72 




-co- 


1 


Me 


Me 


H 


CN 


— CH 2 CH 2 — 


423 (M+H)* 
421 (M-H)" 


73 


4, 5, 6 ( 7-X F7^PtJ-U-^ 
t Kp-YVW K— A--2-OV 


-co- 


1 


Me 


Me 


H 


CN 


— CH 2 CH 2 — 


491(M+H) + 


74 


5,6^^PP-l,3-^t Kp^ 


-co- 


1 


Me 


Me 


H 


CN 


— CH 2 CH 2 ~ 


423(M+H) + 


75 


4-t KP^'>6^f;Wl,3-^ 


-co- 


1 


Me 


Me 


H 


CN 


— CH 2 CH 2 — 


385 (M+H) + 


76 


4-y h^i/-6-^M,3-^t 
K ti y^fy K— /W2-- f ^ 


-co- 


1 


Me 


Me 


H 


CN 


— CH2CH0— 


399(M+H) + 


77 • 


5-y h=*v'-l,3-v ? t: Kn-fy 


-co- 


1 


Me 


Me 
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immmi 42] 

(S)-l-{2-r2-(l,3-v ; b y-{ V K-;l/-2-f;l/)-2-t^yxf/l/7 K/~\T 

{t-Zf f^ri/*;l'Jt?=;l/-[2-(l 1 3-^fc KaW f-f > ^)-2-t*y 
^9vW]7 5 7 }§1^ (260 mg), N-(3-^^W?//n^)-N' 

5; KttLRIft (150 mgk t Ko^rv^^/ h (120 mg) £ N,N- 

i;^f;l/*M75 K (5.0ml) ^^?Lfc„ rftfc^ hU 5 ^ (110^ 

io i), (s)-t°u y ^v-2-#^#~ h y (ioo mg) *toz-tc'&, 21 

Bfp^M^tfe 0 MLi£Tmm'&. mm^mm^/u^ 10%? ^>m*mw%JMx.# 

(JtcltilSjSSE ; S?* o ^> : ^ $ y -A- 20:1) U (S)-[2-(V7 / fa 
15 y S^y-W^-Z-^^yaf /KH2-U, Fn^yxfyK-^-2-f^)-2- 
t^yxf /l/]*;t//^ ^K-t-T'f'/l'i^T^ (290 mg, Y. 90%) £#7c 0 
ESI/MS (m/z) : 413(M+H)\ 411 (M-H)". 

± IB T* # fl tc (S)-[2-( */7 S t° a ]) ^y-l-'f /l/)-2-t * V if 
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^]-[2-(i, 3-v> t Ko-f V 4 v K — iv-i-4 )\s)-i-jr-* y ju^ 5; 

-t-^^^^^x/W (280 mg) & (1.0 ml) JC^L^Ts 4N 

J£^/l,4,-v>;*-dfU-> (1.0 ml) ^rJDXs 30 #raj*# Lfc 0 ^-x^^JBxitlTtB 
L7t|&^Srmt, SETWlt, *IB^#)0^^ (240 mg, Y. quant.) 

'HNMR; (DMS0-d 6 ) 6 (ppm) : 2.03-2.19 (4H, m), 3.36-3.44 (2H, m), 3.57, 4.10 
(4H, 2s), 4.74, 4.84 (4H, 2s), 4.86-4.88 (1H, m), 7.32-7.39 (4H, m). 
ESI/MS(m/z) : 313(M+H) + , 311 (M-H)". 
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207 


2-yf;M/V7 7=Ml,2 ) 4] byry 
n [1, 5-a] fc° y § f ;U 


-NHC0- 


H 


-CH 2 CH 2 - 


350(M+H) + 


208 


n[i ( 5-a]e°y $$^-7->f/l/ 


-NHCO- 


(±)CN 


— CH 2 CH 2 CH 2 — 


389(M+H) + 


209 


2-^^/^yu7r-^[i,2 ) 4] hjt:/ 

n[i,5-a]t 0 y 5^-7-^ 


-NHCO- 


H 


~* CH 2 CH 2 CH2 — 


364(M+H) + 


210 




-co- 


CN 


-CH 2 CH 2 - 


333(M+H) + 



mmmmi i ] 

dpp-iv m^m<D*t y--^Kf± v ^y^-ycuy-^f/^Yi)^ 

-7-T5K (Gly-Pro-MCA) £gK t LfcWTO^&fcffl V%fc. 

tfft#>H>A (lOmMK l%.^^lfil?ST/py 5 ^^tf r y^jftflttfffjK (25mM) 
pH7.4) tEj&#Lfc % S^O^O^tfK (40 aD *5«tt/ 150 fi M Gly-Pro-MCA 
S« (40 M l) SrJDXL, SSlMJafc5^PBMLfc 0 IfMT'30 
fff#*Lfcfc hltm (20 ixl) *an*.Ti!M*U WFBftc-cMTao^WRjfts* 
fc, 1 M Wl«pH4.2 £ (100 ul) aPaLTKj&fctfjfc U DPP-IV JStefc «fc 
9MLfcMCA£ 360nm<DMT-#^;ft5 465nm <7)&ft Lfc 0 ETF©5fcfc. 

^oT»fcH$*l3 DPP-IV Stt&t>£fc % ttfefeKas DPP-IV fifttS: 50%R&§-f- S 
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mm (icj £*&fc ^i^t2 8i;^t t tk&mnt ixit mm 

(W097/40832) &m<D4 y o ^7'/ 'J K A) ^fflV>fc 0 

DPP-IV Pl$?gt4 = 100X (l-(Fs-Fb)/F100-Fb) 
F100:jfiL^T*(D^T'#btl5^3t3SS 

Fs :***JtftHD*.T#fe^a**»* 



[$28] 



mmmo. ) 


DPP-IV 
IC50(uM) 


( jOfcMNo. ) 


DPP-IV . 
IC50(uM) 


(M»o. ) 


DPP-IV 
IC50(uM) 
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0. 051 


33 


0. 071 


65 


0.011 


2 


0. 032 


34 


0. 023 


66 


0. 050 


3 


0. 023 


35 


0. 037 


67 


0. 007 


4 


0.087 


36 


0. 045 


68 


0.016 


6 


0. 091 


37 


0.017 


69 


0. 021 


8 


0. 054 


38 


0. 025 


70 


0. 032 


9 


0. 061 


39 


0.073 


71 


0. 002 


10 


0. 085 


41 


0. 025 


72 


0. 039 


11 


0. 068 


42 


0.027 


73 


0. 094 


12 


0. 028 


43 


0. 016 


74 


0. 044 


13 


0. 024 


44 


0. 037 


75 


0. 014 


15 


0. 028 


45 


0. 028 


76 


0. 022 


16 


0. 033 


46 


0.019 


77 


0. 022 


! 18 


0. 036 


47 


0. 024 


78 


0. 015 


19 


. 0.050 


48 


0.031 


82 


0. 017 


20 


0. 052 


49 


0. 020 


89 


0. 025 


21 


0,028 


50 


0. 020 


91 


0. 082 


22 


0. 073 


51 


0. 026 


92 


0. 052 


23 


0.082 


53 


0. 048 


93 


0. 062 


24 


0. 043 


55 


0. 024 


95 


0. 013 


25 


0. 048 


56 


0. 030 


101 


0. 066 


26 


0. 033 


57 


0. 035 


102 


0. 090 


27 


0. 021 


59 


0. 050 


105 


0. 031 


28 - 


0. 078 


61 


0.010 


122 


0. 026 


30 


0.089 


62 


0. 027 


126 


0. 031 


31 


0. 049 


63 


0.018 


fc&m a 


0. 225 


32 


0. 048 


64 


0. 024 
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#t* »£*"J0» b s #H§ m m nM <D IC 50 S: ^ L , m A (IC 50 : 225nM) 
tHs^TM^jftDPP-IviaWttSrWor. £#*>ji>ofc. 

in&swgtfli 2 ] 

1i8tar/ST3R*W49y K ((<*) 0*i^^;W>>-) fc/H^s H Wl£Jl±fl|<b« («[ 
ffiR#8S^K -^l&^Lfc. Hlft^JlOfb^fe (3 rag/kg), SUM 6 lOft^ll 

(1 mg/kg) R^ftA (10 mg/kg) £ (5 ml/kg) P 8? U 30 # 

&\C 20%? > (5 ml/kg) O/Un-^ (1 g/kg) (CffiS) T?«P»# 
Lfc. fiB(Pft(c«^mj:i!)tRjlL*jfL«^|«U Jh * ^ = J: tM^U 

9{C^i- 0 TtffU lit* ^ = <SS4-*»& 60 

<D&&!kl%ffl <D!tmU frb&MTmffi (min • mg/dl) £»tt| Lfc © fc* L (fc 

fc„K jh.Ht-i' y 10 fti&<Dikm^'( ]) yWk& 

(pg/ml) TfT^Lfco 



Ii29] 





(min * rag/dl) 


(pg/ml) 




8199±235 


1692 ±583 




6671±161 


2994 ±3 10 




7024 ±222 


2745±574 





(min • mg/dl) 


(pg/ml) 




8208 ±368 


2008 ±666 




6769 ±128 


3670±827 


mmm e 1 


7055±287 


4093±1050 
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